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Blood,  W.  H.,  Jr.  Report  of  the  Insurance  Expert:  It  is  gratifying  to 
note  that  fire  underwriters  are  giving  more  attention  than  formerly 
to  the  scientific  rating  of  central  stations,  and  that  the  operating  com- 

Eanies  are  observing  the  underwriters'  requirements  more  carefully, 
liability  insurance  is  at  the  present  time  in  a  chaotic  condition.  The 
State  of  Washington  has  recently  passed  a  compensation  law  which 
is  based  on  the  theory  that  industry  should  bear  the  greater  portion 
of  the  burden  of  the  cost  of  its  accidents.  A  scheme  of  inter-insurance 
has  been  worked  out  and  put  into  effect  at  St.  Louis.  The  work 
of  the  Committee  on  Grounding  Secondaries  is  mentioned.  The  new 
specifications  for  rubber-covered  wire  have  recently  "become  effective, 
and  it  is  too  soon  to  judge  the  results.  The  assistance  of  the  insurance 
expert  is  asked  for  many  times  each  year,  b«t  too  frequently  the 
request  is  not  made  soon  enough.  35  to  39 

Britton,  J.  A.  As  a  director  of  the  Panama-Pacific  International  Exposi- 
tion Company,  Mr.  Britton  invited  the  Association  to  hold  its  con- 
vention of  191 5  in  San  Francisco.  21  to  23 

Cannon,  W.  B.,  Chairman.  Report  of  the  Commission  on  Resuscitation 
from  Electric  Shock,  The  commission  is  composed  of  representatives 
of  the  National  Electric.  Light  Association,  the  American  Institute  of 
Electrical  Engineers  and  the  American  Medical  Association.  The 
report  states  the  problems  to  be  solved,  and  what  has  been  done 
toward  their  solution.  With  regard  to  the  best  method  of  artificial 
respiration,  the  commission  voted  unanimously  in  favor  of  the  Schafer, 
or  prone-pressure,  method.  A  chart  and  pocket-book  of  instructions 
concerning  this  method  have  been  published.  A  sub-committee  has 
been  appointed  to  examine  certain  mechanical  deyices  now  on  the 
market.  329  to  332 

CoTTERiLL,  Hon.  G.  F.  Address  of  Welcome:  The  Mayor  of  Seattle 
reviewed  the  rapid  growth  of  the  city,  both  commercially  and 
numerically,  and  linked  its  development  with  that  of  the  electrical 
art  He  believes  the  city  the  best  lighted  in  the  world,  and  gave 
statistics  to  back  up  his  statement.  A  most  hearty  welcome  was 
extended  to  the  delegates.  2  to  7 

Edikins,  E.  a.  Question  Box  Report:  In  the  eleven  years  since  the 
Question  Box  was  inaugurated,  3958  questions  and  15,189  a!iswers 
have  been  exchanged.  The  demands  upon  the  time  and  energies 
of  the  editors  are  constantly  increasing,  and  one  of  the  greatest  imme- 
diate needs  is  a  revision  of  the  classification.  A  tentative  outline  for 
revision  is  presented  in  an  appendix.  A  card  index  similar  to 
the  one  used  during  the  past  year  is  recommended  as  a  permanent 
plan,  in  order  to  lighten  the  editorial  work.  Now  that  a  permanent 
editorial  staff  has  been  arranged  for,  the  editors  recommend  econo- 
mizing space  in  the  Bulletin  by  editing  all  material  and  making  it 
as  brief  as  possible. 

Discussion  by  Hodge,   Seaman,   Jackson,   Niesz,   Ballard,  Osgood, 
Parker.  160  to  175 
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Eglin,  W.  C.  L.  Report  of  the  Committee  on  Resuscitation  from  Elec- 
trical Shock:  The  causes  which  led  to  the  appointment  of  the  joint 
committee  known  as  the  Commission  on  Resuscitation  from  Electric 
Shock  are  briefly  reviewed.  Then  follows  the  formal  report  of  the 
commission,  stating  the  problems  to  be  solved  and  what  has  been 
done  toward  their  solution.  328  to  332 

Freeman,  W.  W.  Report  of  the  Committee  on  the  Award  of  the  Doherty 
Gold  Medal.  334 

Frueauff,  F.  W.,  Chairman.  Report  c^  the  Committee  on  Constitutional 
Amendments.  259,  430  to  433 

Gilchrist,  J.  F.  Address  of  the  President:  Much  of  the  work  of  the 
Association  is  now  continuous  from  one  convention  to  another,  accom- 
plished largely  by  standing  committees.  To  a  considerable  extent  the 
mdividual  paper'*  has  been  supplanted  by  the  committee  report.  Some 
committees  have  used  the  Bulletin  of  the  Association  for  convey- 
ing advance  information,  and  others  have  undertaken  the  compila- 
tion of  a  handbook.  Growth  in  membership  has  been  fair.  The 
greatest  effort  should  "be  made  to  increase  the  company,  or  Qass  A, 
membership.  The  administrative  organization  of  the  Association  has 
expanded  to  such  an  extent  that  it  has  become  necessary  to  employ 
an  assistant  to  the  Secretary.  The  Bulletin,  with  its  Question  Box, 
is  growing  in  importance,  and  deserves  a  larger  appropriation.  After 
this  year  the  work  will  be  handled  in  the  Secretary's  office.  The 
plan  of  inviting  State  associations  to  affiliate  with  the  National  Asso- 
ciation is  working  out  slowly.  There  has  been  much  growth  during 
the  year  in  the  Company  Sections.  The  recommendation  made  in 
1909  by  President  Eglin  concerning  more  vice-presidents  in  the 
National  Association  is  endorsed.  The  income  of  the  Association 
is  over  $100,000  per  annum.  A  reserve  fund  of  at  least  $500,000 
should  be  accumulated.  It  would  also  be  most  desirable  for  the 
Association  to  have  a  permanent  building  of  its  own.  The  Associa- 
tion has,  in  recent  years,  given  much  attention  to  the  cultivation  of 
cordial  relations  between  central  stations,  the  manufacturers  and  others 
following  electrical  pursuits.  It  is  suggested  that  another  relation- 
ship be  cultivated,  that  between  the  Association  and  the  various 
institutions  of  learning  throughout  the  country.  The  relationship 
between  the  Association  and  the  public  service  commissions  is  also 
a  matter  of  decided  importance.  Miinicipal  ownership  is  a  subject 
in  which  the  Association  should  take  a  more  active  interest.  The 
report  of  the  Public  Policy  Committee  shows  what  has  been  done 
in  this  direction.  Electricity  rates  have  been  studied  for  the  past 
two  years  by  a  committee  of  the  Association,  and  the  time  is  close 
at  hand  when,  on  the  initiative  of  the  companies  which  form  this  Asso- 
ciation, uniform  rate  systems  must  be  put  into  effect.  The  electric- 
light  securities  of  the  country  have  a  very  clean  record,  and  this 
should  be  jealously  guarded  by  the  Association  and  everyone  in  it. 
Welfare  work  for  central-station  employees  is  yearly  becoming  more 
common.  The  Association  this  year  obtained  the  appointment  of  a 
body  known  as  the  Resuscitation  Commission.  The  policy  of  the 
Association  in  taking  the  initiative  in  urging  upon  its  members  the 
adoption  of  the  most  modern  ideas  of  broad  and  fair  relationship 
between  public-utility  companies  and  the  public  is  particularly  com- 
mended. 8  to  20 

Grant,  H.  E.  Educating  Central-Station  Employees:  A  strong  plea  is 
made  for  the  education  of  men  and  women  for  larger  service  in  the 
central-station  industry.  Special  efforts  should  be  made  by  central 
stations  so  to  train  their  employees  that  each  will  intuitively  do  the 
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right  thing  at  the  right  time.  Low  operating  cost  is  not  a  function 
of  cheap  labor  in  this  industry.  Education  must  necessarily  be  experi- 
mental, but  with  efficient  supervision,  regular  meetings  of  the  staff, 
the  development  of  Company  Sections  and  the  organization  of  sys- 
tematic study,  successful  traming  will  be  furthered.  No  company  is, 
so  small  that  it  cannot  support  its  own  bulletin.  An  appendix  describes 
in  detail  the  commercial  school  work  of  the  New  York  Edison  Com- 
pany, which  includes  courses  in  the  elements  of  central-station  busi- 
ness-getting, hygiene,  health,  recreation,  psychology,  basic  principles  of 
salesmanship,  and  the  scope,  policies  and  organization  of  the  company. 
Discussion  by  Bludworthy,  Stannard,  Board,  Learned,  Mateer, 
Seaman,  Graves,  Gardiner,  Williams.  336  to  359 

HiLD,  F.  W.  An  invitation  to  the  members  of  the  Convention  to  visit 
Portland  and  the  Rose  Festival.  265 

Insull,  Samuel.  Presentation  of  the  Report  of  the  Public  Policy  Com- 
mittee. 268  to  274 

LiEB,  J.  W.,  Jr.,  Chairman.  Report  of  the  Committee  on  Street  Lighting: 
The  report  deals  with  both  the  economic  and  technical  phases  of 
street  lighting.  The  history  of  the  development  of  street-lighting 
equipment  is  briefly  reviewed.  The  present  tendency  is  to  displace  alter- 
nating-current series  inclosed-arc  lamps  with  luminous  or  with  flame- 
arc  lamps.  Great  impetus  has  been  given  to  street  lighting  by  the 
improvements  in  tungsten-fllament  lamps.  The  basis  of  comparison 
between  different  types  of  modern  lamps  is  becoming  the  mean 
spherical  candle-power.  Tests  have  recently  been  made  by  a  number 
of  bodies,  and  the  committee  did  not  consider  it  wise  to  undertake 
any  such  work  on  its  own  account,  but  presents  abstracts  of  the  reports 
of  these  tests  in  the  form  of  appendices  to  the  report.  The  reports 
abstracted  include  the  Colorado  Springs  case,  the  Waupaca,  Wis., 
case,  the  Whitewater,  Wis.,  case,  the  Sheboygan,  Wis.,  case,  and  the 
Plymouth,  Mass.,  case.  In  the  investigation  of  street-lighting  sys- 
tems the  following  fundamental  conditions  should  be  considered: 
Character  of  street,  pavement  and  surroundings;  spacing,  location, 
height  and  accessories  of  lamps;  intensity  and  distribution  of  illumi- 
nation, steadiness,  glare  and  color.  In  street-lighting  contracts  vague- 
ness is  often  present,  and  this  should  be  corrected.  Contracts  ought 
to  be  so  worded  as  not  to  prohibit  the  adoption  of  new  illuminants 
as  the  art  develops.  379  to  429 

Lloyd,  E.  W.,  Chairman.  Report  of  the  Rate  Research  Committee :  The 
committee  found  itself  unable  to  reach  a  unanimous  conclusion  regard- 
ing the  desirability  of  differential  rates  in  residence  business,  but 
agreed  that  eith^r_-a^vsten^ v( hi cj}_  recognizes  demand  or  a  straight- 
line  meter  rate,  with  in  some  casesquantity  flI5C0Uni§,  is  a  proper  one^ 
for  small  and  residence  business.  Special  work  is  being  carried  on 
by  the  committee  in  connection  with  the  accumulation  of  informa- 
tion bearing  upon  the  history  of  rates,  court  decisions  relative  to  rate 
regulation,  the  history  of  government  regulation,  definitions,  prepara- 
tion of  cases  by  companies  in  rate  investigations,  and  the  comparison 
of  rates  of  various  cities.  The  committee  recommends  that  the  sys- 
tematic arrangement  of  rate  terms  and  definitions  be  completed  at  the 
earliest  date,  so  that  there  may  be  established  through  the  Associa- 
tion an  international  code  of  rate  terms  and  definitions.  In  addition 
to  the  recognition  of  some  general  rate-making  policy  among  the 
member  companies,  it  is  desirable  that  the  actual  forms  in  which  the 
rates  are  placed  before  the  public  should  be  as  nearly  alike  as  possible. 
All  large  customers  should  be  charged  on  a  sch^ule  making  separate 
and''distinct  demand' and  energy  charges,   l^^or  storage- battery  charging, 
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refrigeration,  etc.,  lower  rates  can  be  made.  It  is  for  the  best  interest 
of  all  concerned  that  the  rates  permit  the  free  renewal  of  standard 
lamps  and  the  offering  of  other  lamps  at  such  low  prices  as  to  prevent 
dealers  from  competing  with  inferior  lamps.  The  committee  expresses 
its  approval,  for  small  consumers  of  commercial  lighting  or  motor 
service,  of  either  a  block  rate  making  separafe^deftiand  and  energy 
charges,  based  on  elei;irl(!al  TIeniafttf  WtllTlf  Tnlnlftiuni,  of  a  straight  line 
or  block  rate  carrying-  ktlowjftt-ttotfr  charges '  only,'  with  a  suitable 
minimum.  For  small  consumers  in  the  residential  class,  either  a  two- 
charge  rate  based  on  demand,  with  a  minimum  demand  estimated 
on  a  floor  area  or  room  basis,  or  a  straight  line  or  block  rate  carry- 
ing kilowatt-hour  charges  only,  with  suitable  minimum,  is  recom- 
mended. For  very  small  residences  the  committee  favors  a  demand 
rate  based  on  controlled  or  limited 'dettrend.  "Tire  rest  orihe  repofP~ 
includes  a  list  of  proposed  definitions  of  terms  used  in  rate  discus- 
sions, a  recommendation  that  member  companies  file  their  rate  sched- 
ules with  the  Association  as  soon  as  possible,  and  a  set  of  recommenda- 
tions as  to  the  form  and  construction  of  rate  schedules. 

Discussion   by   Wallau,   Williams,   Josselyn,   Lieb,    Insull,   Burnett, 
Graham,  Junkersfeld,  Ballard,  Douglas,  Graves.  184  to  253 

LuPKE,   Paul.     Expanded  Loyalty:    Every  honorable  means  should  be 
used  to  promote  the  welfare  of  the  central-station  industry.     That 
welfare  depends  primarily  upon  the  loyal  co-operation  of  all  con- 
cerned.   To  create  loyalty  of  the  true  kind  the  company  that  expects 
it  must  prove  itself  worthy  of  it.     The  employee  has  also  his  part 
i      to  do.    He  must  be  an  honest  man,  and  he  must,  to  the  best  of  his 
I      ability,  carry  out  the  duties  directly  assigned  to  him.     But  the  man 
I     who  cannot  and  does  not  expand  his  loyalty  beyond  these  two  points 
is  the  rankest  standpatter.     All  progress  lies  beyond  his  vision  and 
comprehension,  he  is  lucky  if  he  can  manage  to  stay  where  he  is. 
The  only  way  to  get  more  pay  for  what  you  do  is  to  do  more  than 
you  get  paid  for.    Loyalty  to  an  employer  sometimes  means  self-sacri- 
fice, but  it  is  worth  while.    Give  full  credit  where  it  properly  belongs, 
and  stand  up  for  a  fellow  employee  who  seems  to  suner  through  mis- 
representation. 177  to  182 

Martin,  T.  C,  Chairman.    Report  of  the  Committee  on  Memorials. 

438  to  452 

Martin,  T.  C.  Report  of  the  Committee  on  Progress:  This  report  is 
divided  into  two  parts,  the  first  dealing  with  general  progress  and 
the  second  with  energy  transmission,  rart  I  is  a  pamphlet  of  120 
pages  and  deals  with  all  the  important  advances  in  the  central-station 
industry.  The  opening  section  deals  with  general  growth,  and  exhibits 
a  total  of  6406  central  stations  in  the  United  States,  Canada,  Mexico 
and  the  American  possessions  on  April  i,  1912.  The  following  sections 
cover  foreign  comparisons ;  regulation  and  rates ;  municipal  owner- 
ship and  private  competition ;  new  stations  and  plants ;  general  ques- 
tions of  illumination;  electricity  in  agriculture;  th'e  larger  uses  of 
current;  miscellaneous  uses  of  current;  general  relations  with  the 
customer;    relations  with  employees.  41  to  158 

Martin,  T.  C,  Secretary.  Report:  Statistics  show  the  amount  of  detail 
work  handled  in  the  New  York  office  of  the  Association.  Out  of  an 
income  of  about  $100,000,  almost  one-half  is  spent  on  the  publica- 
tions of  the  Association.  The  cost  of  the  Proceedings  during  the 
past  year  amounted  to  nearly  $20,000,  to  which  must  be  added  $7,000 
for  advance  copies  of  papers  and  reports  distributed  at  the  New  York 
convention.  In  order  to  reduce  these  expenses  to  a  minimum,  it  is 
planned  hereafter  to  subdivide  the  Proceedings  into  technical,  corn- 
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mercial,  accounting  and  transmission  volumes.  During  the  year  12,502 
volumes  of  the  Proceedings  were  printed,  2500  copies  of  9ie  revised 
edition  of  the  Question  Box  and  4000  copies  of  the  Electrical  Solicitor's 
Handbook,  while  for  the  convention  of  191 2  an  edition  of  the  Elec- 
trical Meterman's  Handbook,  a  volume  of  nearly  1000  pages,  was 
prepared.  In  addition,  the  Commercial  Section  brought  out  2000  copies 
of  the  Commercial  Digest,  in  loose-leaf  form,  and  three  pamphlets 
devoted  to  specific  branch  work,  aggregating  35,000  copies.  The  Resus- 
citation Commission  issued  through  the  Association  a  chart  and 
pamphlet,  1500  copies  of  which  were  printed  for  distribution  at  the 
convention.  29  to  33 

MuNROE,  C.  A.  Desirability,  as  a  Central-Station  Load,  of  Pumping  for 
Municipal  Water-Works:  A  population  of  more  than  40,000,000  in 
this  country  is  supplied  by  municipally  owned  water- works.  If  the 
load  were  handled  electrically,  at  the  average  price  of  two  cents  per 
kilowatt-hour,  the  g^oss  earnings  of  central  stations  each  year  would 
be  about  $14,880,000.  In  addition  to  automatic  features  of  operation, 
the  load  can  be  dropped  during  the  station  peak  without  inconvenience 
to  the  town.  The  author  recommends  the  use  of  a  surface  reservoir 
in  addition  to  a  standpipe,  where  water  is  pumped  from  deep  wells, 
in  order  to  decrease  the  head  against  which  the  deep-well  pump  has 
to  operate  and  to  give  a  large  supply  of  water  on  the  surface  in 
case  of  fire.  The  making  of  contracts  on  a  kilowatt-hour  basis  is 
advocated  on  the  ground  that  contracts  on  a  flat  rate  per  1000  gallons 
pumped  tend  to  throw  the  cost  of  pumping-machinery  repairs  on  the 
central  station,  render  the  latter  responsible  for  the  successful  run- 
ning of  pumps  in  case  of  fire,  and  introduce  complications  in  case 
the  wells  give  out.  254  to  257 

RusHMORE,  David  B.    Lecture  on  the  Electrification  of  the  Panama  Canal. 

Z32 

Scott,  H.  H.,  Chairman.  Report  of  the  Committee  on  Membership:  Sta- 
tistics are  given  of  the  present  status  of  the  or^nization,  the  mem- 
bership of  which  totals  12,084.  The  membership  is  apportioned  as 
follows  Class  A,  1134;  Class  B,  9725;  Class  C,  45;  Class  D,  240, 
and  Class  E,  940.  During  the  year  the  gains  in  the  respective  classes 
have  been  as  follows:  Class  A,  176;  Class  B,  3071;  Class  C,  26; 
Qass  D,  14;  Class  E,  132,  making  a  total  of  3419.  During  the  year 
three  Geographic  Sections  and  nine  new  Company  Sections  have  affili- 
ated^ with  the  national  body,  so  that  there  are  now  10  Geographic 
Sections  and  37  companies  represented.  24  to  28 

Whitney,  W.  R.  Some  Uses  of  Metals:  This  paper  sketches  the  latest 
metallurgical  advances  of  interest  to  the  electrical  industry,  emphasizes 
the  useful  materials  which  have  been  formed  in  the  alloy  field  and 
shows  the  mutual  benefits  enjoyed  by  the  electrical  art  and  new  metal 
substances.  Improvements  in  electrolytic  refining  methods  have 
resulted  in  the  production  of  practically  pure  copper.  Impurities  are 
fatal  to  the  efficient  use  of  this  metal  in  electrical  applications.  Harden- 
ing agents  increase  the  resistivity  of  copper  to  a  prohibitive  degree.  By 
the  use  of  boron  copper  may  be  cast  of  high  conductivity,  high  density 
and  freedom  from  blow-holes.  Heavy^  castings,  resistance  grids,  tool 
steels  and  many  other  materials  used  in  the  electrical  industry  require 
special  grades  of  iron.  Titanium,  chromium,  vanadium,  molybdenum, 
thorium,  uranium  and  zirconium  are  all  finding  useful  places  in  the 
manufacturing  field.  Alloys  of  chromium  with  iron,  nickel  and  man- 
ganese have  superseded  most  other  resistance  material  for  heating 
devices,  rheostates,  etc.  The  possibilities  of  alloys  of  which  iron  is 
the  chief  constituent  appear  almost  limitless  in  the  electrical  field.    The 
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entire  industry  is  now  tied  to  the  silicon-iron  alloy.     Improvements 
in  electric  furnace  methods  make  the  possibilities  with  new  alloys 
still  greater. 
Discussion  by  Bogardus,  Stone.  366  to  378 

Williams,  Arthur,  Chairman.  Report  of  the  Public  Policy  Committee: 
The^  committee  calls  attention  to  the  growing  unrest  throughout  the 
industrial  world.  The  old  order  is  undergoing  change,  and  the  result 
is  reached  by  changing  public  opinion  rather  than  by  physical  effort. 
Member  companies  are  urged  to  eliminate  on  their  part  any  condi- 
tions that  lead  to  friction,  criticism  or  a  sense  of  injustice.  The 
interests  of  the  public  are  best  served  by  regulated  local  monopolies. 
Monopoly  enhances,  not  lessens,  public  accountability.  Attention  is 
called  to  the  plan  adopted  by  the  Hydro-Electric  Commission  of 
Ontario,  and  the  decision  of  the  Kansas  Public  Utilities  Commission 
in  the  Parsons  case.  There  has  been  organized  the  Municipal  Owner- 
ship Publishing  Company,  with  offices  in  New  York  City.  The  com- 
pany will  maintain  a  library,  issue  a  monthly  publication,  and  provide 
carefully  confirmed  facts  to  writers,  public  officials,  educational 
agencies  and  all  others  interested  in  the  subject  of  municipal  owner- 
ship. Several  pages  of  the  report  are  devoted  to  a  description  of  the 
welfare  work  accomplished  by  several  of  the  larger  member  com- 
panies during  the  past  year.  Attention  is  called  to  the  recent  move- 
ment to  establish  a  minimum  wage.  Underpaid  labor  is  undesirable 
in  any  industry,  for  under-nourished  men  and  women  are  inefficient 
and  their  productive  value  cannot  be  so  great  as  that  of  healthy  and 
contented  men  and  women.  The  subject  of  hygiene  is  receiving  more 
and  more  attention,  with  marked  results  in  the  general  welfare  and 
contentment  of  employees.  Safety  of  the  worker  is  now  an  important 
consideration  in  many  of  the  larger  industrial  establishments,  many 
corporations  employing  a  "safety  engineer."  The  report  concludes 
with  a  reference  to  the  analysis  presented  in  the  appendix,  by  Mr. 
J.  D.  Craig,  showing  the  cost  of  welfare  work  and  co-operative  insur- 
ance. The  committee  suggests  the  organization  of  a  committee  of 
trustees  to  act  as  a  sort  of  clearing  house,  to  assist  the  member  com- 
panies in  solving  their  problems  connected  with  service  annuities, 
co-operative  insurance  and  welfare  work.  274  to  326 
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Accident  insurance,  cost  of.    291. 

Agriculture,  electricity  in,  re^port  of  committee  on  progress,     no. 

Alaska,  rare  metals  in.    377. 

Alloys,  metal.    366. 

Amendments  to  the  constitution,  report.    259,  430. 

American  Medical  Association,  vote  of  thanks  to.     332. 

Annuities.    See  Welfare  work,  service  annuities. 

Arc  lamps,  new.    96. 

Austria,  central-station  data.     52. 

Automobile  business,  central -station  experience.     117. 

Automobiles 

amount  invested  in  electric.    120. 

efficiency  of  electric,  Chicago  method  of  determining.    119. 

efficiency  of  gas  and  electric  cars  compared.     118. 

fire  truck,  Springfield,  Mass.    120. 

B 

Bakery,  electric,  Milwaukee,  Wis.     133. 
Bankers,  relation  of,  to  electrical  industry.    271. 
Billings,  Harriet, 

greeting  to.     443- 

medal  named  after.    457. 
Boilers 

combustion  of  gaseous  fuel  in  boiler  tube,  work  of  Professor  Bone.    86. 

tests  of  large  water-tube,  Delray  plant  of  Detroit  Edison  Company.    84. 
Bovey,  H.  T.,  obituary.    439. 
Brixey,  W.  R.,  obituary.    438. 
Bulletin  of  the  association 

appropriation  should  be  increased.     11. 

cover  added.    29. 

development  of.    30. 

handling  of  work  in  secretary's  office,     n,  29. 

use  of,  by  committees.    9. 
Bulletins,  company  section,  should  be  issued.    340. 
Business  getting 

isolated  plants.    77. 

pumping  for  municipal  water-works.     130,  254. 

St.  Louis,  isolated  plants.     79. 

See  also  Automobile  business;  Commercial  department 
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Canadian  Electrical  Association,  resolution  concerning.    264. 
Central-station  business.     See  Business-getting;  Commercial  Deparlmcnl. 
Central  stations 

automobile  business,  experience.     117. 

cost  of  station  per  kilowatt.     46. 

evolution  of  central-station  work,  Steinmetz  opinion.     80. 

foreign  data  and  conditions.    48. 

Hartford,  Conn.,  work  of  A.  C.  Dunham.    44. 

natural  gas  stations.    90. 

new  stations  and  plants,  progress  report.     80. 

office  buildings,  handsome.     152. 

oil-burning  plants.     91. 

power  load,  value  of,  report  of  committee  on  progress.     121. 

progress  report.    42. 

summary  of,  by  states.    47. 

technical  improvements,  report  on  progress.    45. 
Coal 

storage  of,  under  water,  Omaha,  Neb.    86. 

tests  of,  Birmingham,  Ala.    93. 
Coke  fair,  C.  C,  obituary.     440. 
Colorado  Springs  lighting  controversy.     394. 
Commercial  department 

customers,  number  of.     143. 

free  fan  service  for  the  sick.     152. 

interesting  and  instructing  customers.     149. 

loan  of  Pulmotor  in  Chicago.     152. 

relations  with  the  customer.     143. 

wiring  campaigns  and  the  contractor.     144. 

See  also  Business  getting. 
Commercial  section 

increase  in  growth.    25. 

offices  in  New  York.    33. 

publications  issued.     30. 
Committee  reports.    See  Report  of  committee. 
Company  membership  in  the  association.     10. 
Company  section  lecture  bureau,  explanation  of  proposecl.     359. 
Company  sections 

bulletins  should  be  issued.    340. 

importan'ce  of.    363. 

list  of.    27. 

new  sections.    25.   • 

president's  address.     12. 

report  of  membership  committee.    24. 

secretary's  report.    31,  32. 
Compensation  law.    See  Insurance,  liability. 
Conservation. 

alleged  "conservation"  in  New  York  State.     276. 

importance  of  subject  to  public  policy  committee.    272. 
Constitutional  amendments,  report.    259,  430. 
Contracts 

form  of.  for  municipal  water-works  pumping.    255, 

street  lighting.    390. 
Conveyors  for  fruit,  electric.     141. 
Cooking,  electric. 

cost  of,  family  of  six,  for  ten  days.     134. 

report  of  committee  on  progress.     133. 
Coolidge,  T.  J.,  Jr.,  obituary.    440. 
Co-operation,  president's  address.     15. 
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Copper 

Alaska,  possibilities  in.     ZIT- 

casting  of,  use  of  boron.     369. 

coating  with  alloy  of  aluminum.     369. 

production  of  pure.    368. 
Cotterill,  G.  R,  address  of.    2. 
Customers,  general  relations  with.     143. 


D 

Death  benefits.     See  Welfare  work. 
Dickey,  D.  D.,  obituary.    440. 
Dodd,  S.  M.,  obituary.    441. 
Doherty  gold  medal 

award  to  C.  N.  Duffy.     334. 

for  1913.  457. 
Dunham,  A.  C 

voted  an  honorary  member  of  the  association.    452. 

work  at  Hartford,  Conn.    44. 


Earnings,  relative,  of  steam  railroads,  industrials,  gas  and  electric  utilities. 

43. 
Education  of  central-station  employees.    See  Employees. 
Education  and  instruction  of  central-station  employees,  committee  on,  pro- 
posed.   349,  352,  356. 
Electric  vehicles.    See  Automobiles. 
Electrical  industry,  statistics.    42. 
Electrical  Meterman's  Hairdbook,  copies  issued.    30. 
Electrical  Solicitors*  Handbook,  copies  issued.    30. 
Employees 

apprenticeship  system.    357. 

British  Columbia  Electric  Railway  Company,  commercial  course.     339. 

classifying  of  the  individual.    355. 

committee  of  the  association  in   instruction  and   education,   suggested. 
349.  352,  356. 

Denver  Gas  and  Electric  Company,  shifting  of  men.    348. 

education  of,  by  central  stations.    336. 

educatioiTal  work  of  New  York  Edison  Comply.     156,  339,  340,  342, 
351,  354- 

handbook   for  employees,   Chicago.     156. 

hygienic  conditions  and  results.     283. 

indemnity  exchange  system,  St.  Louis.     155. 

instruction  and  education,  definition  of  terms.     351,  352. 

labor  exchanges  in  England.    282. 

lecture  system  for  special  classes,  suggested.    349. 

loyalty,  expanded.     177. 

minimum  wage.     282. 

National  Cash  Register  Company.     353. 

New  York  Edison  school.     156,  281,  339,  340,  342,  351,  354. 

Pacific  Gas  and  Electric  Company,  meetings.    358. 

Philadelphia,  examinations  for  meter  testers.    350. 

physical  education.     349. 

relations  with,  report  of  committee  on  progress.     154. 

safety  of,  work  of  corporations.     284. 

Sheldon  School  of  Salesmanship.    353. 

shifting  of  men  from  one  department  to  another.    347. 
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Employees — Continued 

Tclluride  Power  Company,  education  at  Telluride  Institute.     348. 

trade  school  attended  in  relays.    347. 

tuition  fees  paid  by  some  corporations.    347. 

underpaid  labor.    283. 

See  also  Welfare  work. 
England,  central-station  data.    48. 
Evans,  J.  H.,  obituary.    442. 


Fan  service,  free,  for  the  sick.     152. 

Ferguson,  Louis,  resolution  concerning.    3^. 

Financial  statement  for  191 1.    260. 

Fire  insurance.    See  Insurance. 

Fire  truck,  electric,  Springfield,  Mass.     120. 

Fisher,  L.  D.,  obituary.    442. 

Foreign  central-station  data  and  conditions.     48. 

Furnaces,  electric 

improvements.    374. 

possibilities.    376. 


Generators,  huge  tubo-.  New  York  and  Chicago.    82. 
Geographic  sections 

list  of.    27,  28. 

report  of  membership  committee.    24,  27. 
Germany,  central -station  data.    48. 
Gilchrist,  J.  F.,  president 

address  of.    8. 

publication  of  address  recommended.    434. 

report  of  committee  on  address.    20,  433. 
Government  lamp  suit.     106. 
Great  Britain,  municipal  ownership  in.     71. 

Grounding  of  secondaries,    report   of  committee   approved   by   Executive 
Session.    436. 

H 

Halsey,  N.  W.,  obituary.    443. 

Haskins,  C.  D.,  obituary.    444. 

Hawley,  Edwin,  obituary.    443. 

Hazeltine,  W.  P.,  obituary.    443. 

Heatinff,  electric,  report  of  committee  on  progress.     133. 

Hebard,  G.  W.,  obituary.     445. 

Hemingray,  D.  C,  obituary.     445. 


Ice  making.    See  Refrigeration. 

Illumination.    See  Lighting. 

Incandescent  lamp  suit,  government.     106. 

Incandescent  lamps,  wire-drawn  tungsten,  superiority  of.     104. 

Incubators,  electrical.     138. 

Indemnity  exchange  system,  St.  Louis.    155. 
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Industrial  installations,  electric 

bakery,  Milwaukee,  Wis.     133. 

cotton  gins.     124. 

lautrdries,  125. 

meats,  curing  of.     139. 

oil  well  pumps.     122. 

textile  mills.     123. 

value  of  power  load  to  the  central  station,  report.     121. 

wood-working  plants.     140. 
Industrial  unrest.    275. 

Institutions  of  learning,   relationship  with  the  association.     15. 
Insurance 

accident,  cost.    291. 

fire,  mutual  electric  railway  insurance  organization.    ^6. 

liability 
report  of  expert,  35. 

St.  Louis,  scheme  of  inter- irrsu ranee.    36. 
Washington's  compensation  law.    36. 

life,  cost.    316. 

report  of  the  expert.    35. 

sickness,  cost.    296. 
International  exposition  of  1915  at  San  Francisco.    21. 
Irrigation  and  pumping,  electricity  in,  report  of  committee  on  progress. 

114. 
Isolated  plants,  report  of  committee  on  progress.    7y. 

J 

Jackets,  electrically-heated.     103,  136. 
Japait,  central-station  data.    53. 

K 

Kansas  Public  Utilities  Commission,  decision  concerning  competitive  fran- 
chise at  Parsons,  Kan.     277,  321. 


Labor,  underpaid.    283. 
Labor  exchanges  in  England.    282. 
Lamps,  electric 
arc  lamps,  new.    96. 

incandescent  lamp  suit,  government,  106. 
tuiTgsten  wire-drawn,  superiority.     104. 
Laundries,  electricity  in.     125. 

Lecture  bureau,  company  section,  explanation  of  proposed.    359. 
Life  insurance,  cost.    316. 
Lighting 
interior  illumination,  report  on  progress.     109. 
report  of  committee  on  progress.     95. 

spectacular  incandescent,  St.  Patrick's  Cathedral,  New  York.     103. 
street 

Ann  Arbor,  Mich.,  concrete  tungsten  posts.     102. 
arc  lamps,  new.     96. 
Chicago,  97. 

Colorado  Springs  controversy,  394. 

comparison    between    types    of    lamps    becoming    the    mean    spherical 
candle-power.     384. 
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Lighting,  street — Continued 

contracts.    390. 

digest  of  references  to  court  and  commission  decisions.    427. 

Europe.     95. 

history  of  development.    380. 

investigation  and  testing  of  systems,  fundamental  considerations.    .J8t). 

Philadelphia.     97. 

Plymouth,  Mass.,  case.    422. 

posts,  concrete  tungsten,  cost,  Ann  Arbor,  Mich.     102. 

present  situation.     3^$. 

report  of  committee.    379. 

Rochester,   N.  Y.,  magnetite  versus   tungsten  lamps.     98. 

Seattle,  Wash.    5,  6. 

Sheboygan,  Wis.,  case.     420. 

Warren,  Ohio,  tungsten  lighting.     loi. 

Waupaca,  Wis.     99,  400. 

Whitewater,  Wis.,  case.     417.  ' 

Lignite  producer  gas,  use  of.    S8. 
Loyalty,  expanded.    177. 

M 

McCormack,  James,  obituary.  446. 
McGlensey,  J.  F.,  obituary.    447. 
McNabb,  B.  G.,  obituary.    446. 
Mather,  Robert,  obituary.    447. 
Meats,  curing  by  electricity.     139. 
Medals 

Billings  silver.    457. 

bronze  and  silver.     457. 

Doherty  gold.  334»  457- 
Membership 

company,  need  of  increasing.     10. 

president's  address.     9. 

report  of  committee.     24. 
Memorials,  report  of  committee.    438. 
Metals,  some  uses  of.    366. 
Mix,  E.  W.,  obituary.    448. 
Moffatt,  G.  B.,  obituary.     446. 
Municipal  ownershijp 

Geveland,  Ohio.     73. 

Galveston,  Tex.     72. 

Great  Britain.    71. 

Milwaukee,  Wis.  72, 

Napanee,  Ont.    74. 

president's  address.     16. 

private  competition  and  report  on  progress.    70 

Winnipeg,  decisions  of  Manitoba  Court.     74. 
Municipal  Ownership  Publishing  Company,  library  and  work  of.     278 

N 

National  Electric  Lamp  Company,  dissolution.     106. 
National  Electric  Light  Association 

administrative  organization,  expansion,     ir. 

amendments  to  the  constitution,  report.    259.  430. 

building,  permanent.     14. 

committee  in   instruction   and   education   of  employees  proposed.     349, 
352,  356. 
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National  Electric  Light  Association— C(?n/t««^</ 

diplomas  for  central-station   employees   suggested.     340. 

election  of  officers.    458. 

finandal  statement  for  191 1.    260. 

great  influence  for  good,    273. 

income  and  reserve  fund.    13. 

lecture  bureau  proposed.     359. 

membership,  report  of  committee.    24. 

New  York  office,  details  of  work.    29. 

papers  supplanted  by  committee  reports.    8. 

proceedings,  cost  and  sub-division.    30. 

publications  issued.     30,  31. 

relations  with  institutions  of  learning  and  public  service  commissions. 
IS,  16. 

San  Francisco  and  the  convention  of  1915.    21. 

secretary's  assistant.     11,  29. 

secretary's  report.     29. 

state  association  affiliation.     12. 

vice-presidents,  more,  recommended.     13. 

welcome  to  Seattle,  Wash.  2. 
Natural  gas  central  stations.  90. 
New  York  Edison  school  for  central-station  employees.    156,  281,  339,  340, 

342,  351,  354. 
Nommatmg  committee 

election  oi,    263. 

report  of.    457, 


Office  buildings  of  central- station  companies.    152. 

Officers  of  the  association,  election.    458. 

Oil-burning  plants.    91. 

Oil  well  pumping,  electric,  cost,  compared  with  steam.     122,  123. 

Overhead  line  construction  committee,  changes  in  report.    435. 


Panama  Canal  electrification.    332. 

Panama- Pacific  International  Exposition  Company.    21. 

Parsons,  Hinsdill,  obituary.    449. 

Parsons,  Kansas,  competitive  franchise  refused  by  Kansas  Public  Utilities 

Commission.    277,  32?. 
Paving  by  electricity.     140. 
Platimim,  in  Alaska.    377. 
Portland,  Ore.,  and  the  rose  festival.    265. 

Posts,  concrete,  for  tungsten  clusters,  cost,  Ann  Arbor,  Mich.    102. 
Power  houses.    See  Central  stations. 
Power  load,   value  of,   to  the  central  station,   report  of  committee  on 

progress.     121. 
Power  transmission  section,  sub-committee  organized.     25. 
President    See  Gilchrist,  J.  F. 
Proceedings,  cost  and  sub-division.     30. 
Profit  sharing.    See  Welfare  work. 
Progress,  report  of  committee.    41. 
Public  policy  committee 

importance  of  interest  in  conservation.    272. 

presentation  of  report  by  Samuel  Insull.    268. 

report    268,  274. 
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Public  service  commissions 

California  law.    54. 

Kansas,  decision.    591 

New  Jersey,  decision.    59. 

Ohio  law.    55. 

progress  report.    53. 

rate  question,  attitude  toward.     188. 

relationship  with  the  association.     16. 

results  of  commission  rule.-    56,  270. 

Wisconsin,  results  in.    56. 
Public  service  corporations 

Kansas    Commission's    decision    in    refusing    competitive    franchise    at 
Parsons.    277,  321. 

liability  insurance  at  cost,  St.  Louis  scheme.    36. 

monopoly  and  public  regulation.    276. 

regulating,  by  public  service  commissions.     53. 

relations  with  the  public.     16. 

report  of  public  policy  committee.    268,  274. 
Puget  Sound  Traction,  Light  and  Power  Company.    266. 
Pulmotor,  loan  of,  by  Commonwealth  Edison  Company.     152. 
Pumping,  electric 

central- station,  for  city  water-works,  report  of  progress  committee.    130. 

central-station,  for  city  water-works,  value  of  load.    254. 

drainage  along  Illinois  River.     132. 

Havana  harbor,  raising  the  "Maine."     132. 

irrigation.     114. 

oil  well,  costs  of  steam  and  electric  drive  compared.    122,  123. 
Putnam,  O.  E.,  obituary.    449. 


Question  Box 
classification  scheme 

basic  principles.     170. 

tentative.     162,  165. 
direct-by- mail  ^service.     163. 
efficiency  increased.    172,  173. 
growth,  statistics.     160. 
handling  of  work  in  secretary's  office.     29. 
indexing  plan.     163. 
report.     160. 

revised,  copies  issued.    30. 
revision  of  classification.     161. 
staflF  correspondents.    163,  173. 


Rate  research  committee 

report  of.     184. 

secretary  appointed  and  office  opened.     187. 
Rates 

active  room  demand  basis.    231,  236,  238. 

Baltimore,  Md.    244. 

Bangor,  Me.    245. 

block  system.    199,  230,  241. 

Brooklyn,  N.  Y.    252. 

bulletin  issued  each  week  by  research  committee.    188. 

Chicago.    69. 
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Rates — Continued 
Cincinnati,  Ohio.    65. 
Clevelaitd,  Ohio.    232. 
data  accumulated  by  the  association.    31. 
data,  outline  of  necessary,  for  proper  study  of  rates.     186. 
definitions  of  various  methods  of  charging.     197. 
demand  element  in  rate  for  small  consumers.     193,  197. 
demand  indicator  basis,  233,  251. 
estimating  maximum  demand  in  residences,  238. 
floor  area  demand  basis.    231,  236. 

international  code,  proposed  establishmeitt  through  the  association.     188. 
lamp  renewals.     190. 

large  consumers,  recommendations.     190. 
Los  Angeles,  Cal.    64,  248. 
maximum    demand    principle    as    a    basis    of    charge    given    too   much 

emphasis.  235. 
Milwaukee,  Wis.     251. 
New  York  City.  .  67. 

New  York  Edison  Company*s  systems.    236. 
president's  address.     17. 

public  service  commissions,  opportunity  of  the  rate  committee.     188. 
report  of  committee  on  progress.     62. 
report  of  rate  research  committee.     184. 
residential  class  of  consumers.    193,  197,  230. 
St.  Louis,  Mo.    63. 
schedules 
form  and  construction  of,  recommendations  -by  rate  committee.     189, 

199,  200,  207,  237,  244. 
issuing  and  filing  of,  with  the  association.     203. 
small  consumers 
commercial.     191,  197. 
residential.    193,  197. 

straight  demand  rate  using  current-limiting  device.     235. 

straight  line  system.     198,  230. 

taxation  and  rates.    68. 

Toledo,  Ohio.    64. 

tungsten  street  lighting,  Warren,  Ohio.     loi.  * 

two  classes:  one  based  upon  averages,  the  other  upon  cost  of  service. 
237,  242.* 

two-rate  demand  system.     193,  198,  231. 
Refrigeration 

Canton,  Ohio.     126. 

central-station  business.     126. 

Chicago.     129. 

combination  ice  plants,  data.    126. 

energy  consumption.  Canton,  Ohio.  126. 

Junction  City,  Kan.     127. 

Lexington,  Ky.     128. 

O'Neill,  Neb.    128. 

report  of  committee  on  progress.     126. 
Regulation  and  rates,  progress  report.     53. 
Report  of  committee  on  _ 

amendments  to  the  constitution.    259,  430. 

grounding  of  secondaries,  approved  by  Executive  Session.     436. 

membership.    24. 

memorials.    438. 

nominations.    457. 

overhead  line  construction,  changes.    435. 

president's  address.    20,  433. 
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Report  of  committee  on — Continued 

progress.    41. 

public  policy.    268,  274. 

Question  Box,    160. 

rates.    184. 

resolutions.    453. 

resuscitation  from  electric  shock.     328. 

street  lighting.    380. 
Report  of  the  insurance  expert.    ^S- 
Report  of  the  secretary.  29. 
Report  of  the  treasurer.    260. 
Resolution  committee 

appointment.    263. 

report.    453-  .   . 

Resuscitation  commissipn 

appointment  and  objects.    19. 

members  of.    154,  330,  332. 

report  of.    329. 
Resuscitation  from  electric  shock 

mechanical  devices.    331. 

(Problems  stated.    331. 

report  of  commission.    328. 

Schafer,  or  prone-pressure  method.    330,  331. 

Silvester  method.  330,  331. 
Ridlorr,  Frank,  obituary.  450. 
Russia,  central -station  data.    53. 


Safety,  industrial.    284. 

Salesmanship,  Sheldon  School  of.    353. 

San  Francisco  and  the  international  expo.sition  of  191 5.    21. 

School   of   New    York   Edison    Company    for   central-station   employees. 

156,  281,  339.  340*  342,  351. 
Secretary's  assistant  employed.    11,  29. 
Secretary's  report.     29. 
Securities,  electrical,  president's  address.    18. 
Service  annuities.    See  Welfare  work. 
Sewage  purificatioit,  electric.     140. 
Sewall,  Stephen  A.     11,  29. 
Sickness  insurance.    See  Welfare  work. 
Silicon-iron  alloy.    373. 

State  association  affiliations  with  the  association.  12,  31. 
Statistics 

earnings,  relative,  of  steam  railroads,  industrials,  gas  and  electric  utili- 
ties.   43. 

electrical  industry.    42. 

financial.    42. 
Street  lighting.    See  Lighting. 
Switzerland,  central-statiorr  data.     51. 


Textile  mills,  electricity  in     123. 
Trackless  trolley.     142. 
Treasurer's  report.    260. 
Tungsten 

Alaska  field.    377- 

usefulness.    375. 
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Tungsten  lanxps,  wire-drawn,  superiority  of.     104. 
See  also  Lighting,  street. 

V 
Vapor  lamps,  report  of  progress  committee.     107. 

w 

Wages.    See  Employees. 
Water-works,  central-station  pumping 
report  of  progress  committee.    130. 
value  of  load.    254. 
Welfare  work  for  employees 
accident  insurance,  cost  of.    291. 
Baltimore,  service  annuity  plan.    282,  326. 
Boston  Edisoit  Company.    279. 
Brooklyn  Edison  Company,  profit  sharing.    279. 
Byllesby  &  Company,  investment  club.    281. 
Cleveland  Electric  Company,  employees  fund.     280. 
Commonwealth  Edison  Company 

examinations  of  employees  for  tuberculosis.    283. 

service  annuities.    279. 
co-operative  insurance  for  small  companies.     286. 
cost  analysis,  actuarial,  by  J.  D.  Craig.    285,  288. 
death  benefit  fund,  Philadelphia  Electric  Company.    279. 
death  benefits,  cost.    296. 
hygienic  conditions  for  employees.    283. 
life  insurance,  cost.    316. 
Milwaukee  companies.    282. 

New  York  Edison  Company  school.     156,  281,  339,  340,  342,  35i.  354- 
Philadeliphia  Electric  Company,  death  benefit  fund  and  service  anmiity 

plan.    279. 
president's  address.     18. 

profit  sharing,  Brooklyn  Edison  Company.    279, 
report  of  public  policy  committee.    279. 
safety  considerations.    284. 
service  annuities 

Baltimore.     282,  326. 

Commonwealth  Edison  Company.    279. 

cost.    299. 

Philadelphia  Electric  Company.    279. 
sickness  insurance  and  death  benefits,  cost.    296. 
Stone  &  Webster  plans.    280. 
Wiring 
central-station  wiring  campaigns  and  the  contractor.     144. 
liability  of  company.    38. 

New  York  City,  wooden  mouldings  prohibited,    yj. 
Wood-working  plants,  electricity  in.     140. 

X 

X-ray  work.    378 


Yakima  Valley.    266. 
Young,  A.  M.,  obituary.    450. 
Young,  C.  I.,  obituary.    451. 
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CONVENTIONS  OF  THE  ASSOCIATION 


First Chicago,  February  25,  26,  1885 

Second    ....  New  York,  August  18,  19,  20,  1885 

Third Baltimore,  February  10,  11,  12,  1886 

Fourth    ....  Detroit,  August  31,  September  1,  2,  1886 

Fifth Philadelphia,  February  15,  16,  17,  1887 

Sixth Boston,  August  9,  10,  11,  1887 

Seventh  ....  Pittsburgh,  February,  21,  22,  23,  1888 

Eighth     ....  New  York,  August  29,  30,  31,  1888 

Ninth Chicago,  February  19,  20,  21,  1889 

Tenth Niagara  Falls,  August  6,  7,  8,  1889 

Eleventh.    .    .    .  Kansas  City,  February  11,  12,  13,  14,  1890 

Twelfth  ....  Cape  May,  August  19,  20,  21,  1890 

Thirteenth  .    .    .  Providence,  February  17,  18,  19,  1891 

Fourteenth  .    .    .  Montreal,  September  7,  8,  9,  10,  1891 

Fifteenth     .    .    .  Buffalo,  February  23,  24,  25,  1892 

Sixteenth    ...  St  Louis,  February  28,  March  1,  2,  1893 

Seventeenth    .    .  Washington,  February  27,  28,  March  1,  2,  1894 

Eighteenth  .    .    .  Cleveland,  February  19,  20,  21,  1895 

Nineteenth  .    .    .  New  York,  May  5,  9,  7,  1896 

Twentieth  -    .    .  Niagara  Falls,  June  8,  9,  10,  1897 

Twenty-first    .    .  Chicago,  June  7,  8,  9,  1898 

Twenty-second    .  New  York,  May  23,  24,  25,  1899 

Twenty-third  .    .  Chicago,  May  22,  23,  24,  1900 

Twenty-fourth     .  Niagara  Falls,  May  21,  22,  23,  1901 

Twenty-fifth    .    .  Cincinnati,  May  20,  21,  22,  1902 

Twenty-sixth  .    .  Chicago,  May  26,  27,  28,  1903 

Twenty-seventh  .  Boston,  May  24, 25,  26,  1904 

Twenty-eighth     .  Denver— Colorado  Springs,  June  6,  7,  8,  9,  10,  11,  1905 

Twenty-ninth  .    .  Atlantic  City,  June  5,  6,  7,  8,  1906 

Thirtieth     .    .    .  Washington,  June  4,  5,  6,  7,  8,  1907 

Thirty-first .    .    .  Chicago,  May  19,  20,  21,  22,  1908 

Thirty-second .    .  Atlantic  City,  June  1,  2,  3,  4,  1909 

Thirty-third     .    .  St  Louis,  Mo.,  May  23,  24,  25,  26,  27,  1910 

Thirty-fourth  .    .  New  York,  May  29,  30,  31,  June  1,  2,  1911 

Thirty-fifth.    .    .  Seattie,  June  10,  11, 12,  13,  14,  1912 


Digitized  by 


Google 


PRESIDENTS  OF  THE  ASSOCIATION 


James  F.  Morrison,  of  Baltimore 

Samuel  A.  Duncan,  of  Pittsburgh 

Edwin  R.  Weeks,  of  Kansas  City 

Marsden  J.  Perry,  of  Providence 

Charles  R.  Huntley,  of  Buffalo 
James  I.  Ayer,  of  St.  Louis 

Edward  A.  Armstrong,  of  Camden 

M.  JUDSON  Francisco,  of  Rutland 
C  H.  WiLMERDiNG,  of  Chicago 

Frederic  Nicholls,  of  Toronto 
Samuel  Insull,  of  Chicago 

Alden  M.  Young,  of  Waterbury 

Samuel  T.  Carnes,  of  Memphis 

James  Blake  Cahoon,  of  New  York 
Henry  L.  Doherty,  of  Denver 
Louis  A.  Ferguson,  of  Chicago 

Charles  L.  Edgar,  of  Boston 

Ernest  H.  Davis,  of  Williamsport 

William  H.  Blood,  Jr.,  of  Boston 

Arthur  Willl\ms,   of  New  York 
Dudley  Farrand,  of  Newark 

William  C.  L.  Eglin,  of  Philadelphia 
Frank  W.  Frueauff,  of  Denver 
W.  W.  Freeman,  of  Brooklyn 

John  F.  Gilchrist,  of  Chicago 
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HONORARY   MEMBERS 


R.  E.  Crompton London,  England 

Marcel  Deprez Paris,  France 

George  D.  Forbes London,  England 

Prof.  L  Fujioka Tokyo,  Japan 

*Z.  T.  Gramme Paris,  France 

*Dr.  John  Hopkinson     ....  London,  England 

♦Edouard  Ho^italier     Paris,  France 

Dr.  E.  L.  Nichols Cornel  University,  Ithaca,  New  York 

*Baron  Alphonse  de  Rothschild  .  Paris,  France 

John  T.  Sprague Birmingham,  England 

Joseph  W.  Swan Lauriston,  Bromley,  Kent,  England 

Prof.  Sylvanus  P.  Thompson    .  Technical  College,  Finsbury,  London, 

England 

Prof.  Yashima Tokyo,  Japan 

*Lord  Kelvin Glasgow,  Scotland 

*Prof.  Henry  A.  Rowland  .    .    .  Johns  Hopkins  University,  Baltimore, 

Maryland 

Charles  F.  Brush  ......  Cleveland,  Ohio 

Thomas  A.  Edison Orange,  New  Jersey 

Prof.  Elihu  Thomson    ....  Lynn,  Massachusetts 

Frank  J.  Sprague     .....  New  York  City 

♦George  S.  Bowen      .    .    .    .    .  Elgin,  Illinois 

Dr.  Edward  Weston Newark,  New  Jersey 

*Sir  William  Dawson     ....  Montreal,  Canada 

Frank  R.  Redpath Montreal,  Canada 

*Dr.  Henry  T.  Bovey    ....  London,  England 

Thomas  D.  Lockwood  ....  Boston,  Massachusetts 

Nikola  Tesla New  York  City 

James  I.  Ayer Boston,  Massachusetts 

Cyrus  Osborne  Baker  ....  New  York  City 

Frederic  Nicholls Toronto,  Canada 

T.  Commerford  Martin     .    .    .  New  York  City 

Dr.  Charles  Proteus  Steinmetz  .  Schenectady,  New  York 

George  Westinghouse  ....  Pittsburgh,  Pennsylvania 

Dr.  Arthur  E.  Kennelly    .    .    .  Harvard  University,  Cambridge, 

Massachusetts 

Charies  A.  Coffin New  York  City 

A.  C.  Dunham Hartford,  Connecticut 
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STANDING  COMMITTEES,  191M2 

TO  REPORT  TO  THE  THIRTY-FIFTH  CONVENTION 


N.  F.  Brady 

E.   W.    BURDETT 

H.  M.  Byllesby 
Henry  L.  Doherty 


GENERAL 

Public  Policy 
Arthur  Williams,  Chairman 
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Solicitors*  Handbook 
Arthur  Williams,  Chairman 
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Exhibition 
J.  C.  McQuiston,  Chairman 

Frank  H.  Gale  J.  W.  Perry 

W.  A.  Layman  Philip  L.  Thomson 

H.  C.  McConnaughy 


Walter  Neumuller,  Secretary  and  Treasurer 

Power  Transmission  Section 

Henry  L.  Doherty,  Chairman 

D.  B.  RusHMORE,  Secretary 

Commercial  Section 
H.  J.  GiLLE,  Chairman 
J.  F.  Becker  T.  L  Jones  F.  B.  Rae,  Jr. 

E.  L.  Callahan  S.  M.  Kennedy  M.  C.  Rypinski 
J.  R.  Crouse,  Jr.  C.  W.  Lee  Geo.  Williams 
D.  Campbell                   E.  W.  Lloyd  H.  M.  Winter 

F.  H.  Gale  H.  K.  Mohr 

Philip  S.  Dodd,  Secretary 


Digitized  by 


Google 


W.  C.  L.  EcLiN 
W.  W.  Freeman 


L.  H,  Con  KLIN 

S.    E.    DOANE 


John  A.  Britton 
H.  M.  Byllesby 

H.   L.   DOHERTY 

W.  W.  Freeman 


xxvni 

Constitution  and  By-Laws 
Frank  W.  Frueaupf,  Chairman 

R.  S.  Orr  H.  H.  Scott 

H.  T.  Sands 

Rate  Research  ^^'^'^^^ 

E.  W.  Lloyd,  Chairman  *'' 
R.  S.  Hale  -i^-— .^       J.  D.  Lyon 
Arthur  S.  Huey     "^  -R.  A.  Philip 
W.  H.  Winslow  ^  L^'J 

W.  J.  Norton,  Secretary 


.,/) 


7 


ILIP,^  — - 

0  r'i' 


■,^ 


Poxver  Transmission  Committee 
J.  R.  McKee,  Chairman 
F.  T.  Griffith  H.  Porter 

D.  L.  Huntington  C.  A.  Stone 

S.    InSULL  C.    B.    WlLLCOX 

S.  Z.  Mitchell 


Membership  {Organisation  of  the  Industry) 


Ben  C.  Adams 
Harold  Almert 
H.  C.  Blackwell 

N.    H.    BOYNTON 

M.  R.  Bump 
C.  E.  Brenton 
Douglass  Burnett 
F.  P.  Cum  MINGS 
J.  E.  Davidson 
E.  C  Deal 
C.  N.  Duffy 
H.  G.  Glass 
P.  G.  GossLiyi 
H.  J.  GnxE 


H.  H.  Scott,  Chairman 
H.  E.  Grant 
Mike  S.  Hart 
E.  H.  Haughton 

D.  A.  Hegarty 

R.  W.  Hemphill,  Jr. 
c.  h.  hodskinson 
George  C.  Holberton 

C.  W.  HUBLEY 

A.  H.  Jones 
Peter  Junkersfeld 
S.  M.  Kennedy 
T.  E.  Kenney 

E.  Kifer 

E.  E.  Larrabee 


W.  A.  Layman 
F.  J.  Lege 

D.  H.  MCDOUGALL 
J.  C.  McQuiSTON 
H.  L  Markham 

E.  S.  Marlow 
L.  D.  Mathes 

B.  W.  Mendenhall 
T.  W.  Peters 
Van  D.  Rickert 

C.  E.  White 
H.  M.  Winter 


Question  Box 

Ernest  A.  Edkins,  Editor 

Annebell  Eraser,  Assistant  Editor 

Question  Box  Revision 
Joint  Editors 
Paul  Lupke  John  C.  Parker 

Alex.  J.  Campbell  M.  S.  Seelman,  Jr. 


R.  H.  Ballard 
W.  J.  Barker 

E.  J.  Bowers 
J.  A.  Britton 
C.  B.  Burleigh 

F.  A.   COUPAL 

E.  Davidson 
Doty 


^ 


Transportation 
Charles  H.  Hodskinson, 
J.  B.  Eaton 
G.  W.  Elliott 
G.  A.  Freeman 
F.  H.  Gale 
A.  F.  Giles 
W.  J.  Grambs 
M.  S.  Hart 
H.  A.  Holdrege 


Chairman 

A.  H.  Manwaring 
D.  H.  McDouGALL 
J.  C.  McQuiSTON 

B.  W.  Mendenhall 
A.  Purvis 

A.  A.  Serva 
H.  Spoehrer 
R.  M.  Wilson 


Digitized  by 


Google 


XXIX 


E.  J.  Allegaert 
J.  L.  Bailey 

A.  W.  BiRTWELL 


Accounting 
E.  J.  Bowers,  Chairman 

C.  E.   BOWDEX  J.   H.   GULICK 

C.  N.  Duffy  H.  R.  Lyons 

H.    M.    EJ) WARDS  E.    C.    SCOBELL 

L.  M.  Wallace 

TECHNICAL 

Technical 

W.  F.  Wells,  General  Chairman 


Prime  Movers 
I.  E.  MouLTROP,  Chairman 


W.  L.  Abbott 

F.    N.    BrSHNELL 


W.  H.  Johnson 
W.  W.  Freeman 


W.  H.  Fellows 


W.  C.  L.  Egun 


E.  D.  Dreyfus 
John  Hunter 
W.  N.  Ryerson 


R.  S.  Kelsch 
J.  B.  Klumpp 


Lam/>s 
Frank  W.  Smith,  Chairman 

G.  F.  Morrison  F.  S.  Terry 

F.  M.  Tait  E.  E.  Witherby 

Meiers 
O.  J.  BRSHNELL,  Chairman 
W.  E.  McCoy  Frank  A.  Vaughn 

W.  L.  Wadsworth 

Grounding  Secondaries 

W.  H.  Blood,  Jr.,  Chairman 

H.   B.   Gear  Paul  Lincoln 

W.  T.  Morrison 


Protection  from  Lightning  and  Other  Static  Disturbances 
S.  D.  Sprong,  Chairman 
E.  F.  Creighton  p.  M.  Downing  L.  L.  Elden 

R.  D.  Mershon 

Electrical  Measurements  and  Values 
DtL  A.  E.  Kennelly,  Chairman 

Overhead  Line  Construction 
Farley  Osgood,  Chairman 
R.  D.  Coombs  W.  T.  Oviatt  F.  L.  Rhodes 

J.  T.  Dostal  F.  B.  H.  Paine  T.  Sproule 

G.  H.  Lukes  Paul  Spencer  J.  F.  Vaughan 


H.  M.  Hope 


R.  S.  Hale 


Electrical  Apparatus 
L.  L.   Elden,  Qiairman 
G.  L.  Knight  P.  Junkersfeld 

D.  F.  Schick 

Terminology 
W.  H.  Gardiner,  Chairman 
A.  S.  LorzEAux  C.  F.  Scott 

C.  P.  Steinmetz 


Digitized  by 


Google 


XXX 


H.  B.  Alverson 
G.  W.  Cato 
Burton  French 


Louis  Bell 


Underground  Construction 
W.  L.  Abbott,  Chairman 


S.   J.   LiSBERGBR 
A.    S.   LOIZEAUX 

E.  B.  Meyer 


P.   TORCHIO 

S.  B.  Way 


Street  Lighting 
John  W.  Lieb,  Jr.,  Chairman 

Alex.  Dow  R.  F.  Schuchardt 

C.  P.  Steinmetz 


Digitized  by 


Google 


General  Sessions 


Digitized  by 


Google 


Digitized  by 


Google 


GENERAL  SESSIONS 


FIRST  GENERAL  SESSION — JUNE  II,  lO  A.  M. 

I — Welcome  to  the  City.    G.  F.  Cotterill,  Mayor. 

2 — ^Address  of  President  Gilchrist. 

3 — Report    of    Committee    on    Organization    of    the    Industry. 

H.  H.  Scott. 
4 — Report  of  Secretary.     T.  C.  Martin. 
5 — Report  of  Insurance  Expert.     W.  H.  Blood,  Jr. 
6 — Report  of  Committee  on  Progress.     T.  C.  Martin. 
7 — Report  on  Question  Box,    E.  A.  Edkins. 
8 — Paper:   ^'Expanded  Loyalty."    Paul  Lupke. 

second    general   session — JUNE    12,    lO   A.    M. 

I — Report  of  Rate  Research  Committee.    E.  W.  Lloyd. 
2 — Paper:      "The    Desirability    as    a    Central-Station    Load    of 
Pumping  for  Municipally  Owned  Water  Works."    Chas. 

A.    MUNROE. 

EXECUTIVE  SESSION — JUNE    12,    I2.3O  P.    M. 

I — Action  on 'Report  of   Public   Policy   Committee.     Arthur 

Williams. 
2 — Presentation  of  Proposed  Constitutional  Amendments.  Frank 

W.  Frueauff. 
3 — Report  of  Treasurer.    George  H.  Harries. 
4 — Election  of  Nominating  Committee. 

PUBLIC    POLICY   SESSION — JUNE    12,   8.30  P.    M. 

I — Musical  Program. 

2 — Reading  of  Report  of  Public   Policy  Committee.     Samuel 
Insull. 
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3 — Report  of  Medical  Commission  on  Resuscitation  from  Shock. 

W.  C.  L.  Eglin. 
4 — Lecture:    "Electrification  of  the  Panama  Canal"  (illustrated 

by  lantern  slides).     D,  B.  Rushmore. 

COMPANY  SECTIONS  SESSION — JUNE   I3,  3  P.    M. 

I — Report  of  Committee  on  Award  of  Doherty  Gold   Medal. 

W.  W.  Freeman. 
2 — Paper:      "Educating    Central-Station    Employees."      H.    E. 

Grant. 
3 — Proposed  Company  Section  Lecture  Bureau.    T.  C.  Martin. 
4 — Experience  Meeting  as  to  Company  Section  Work. 

third  general  session  and  executive  session — 

JUNE  13,  2.30  p.  M. 

I — Paper:    **Some  Uses  of  Metals."    Dr.  W.  R.  Whitney. 
2 — Report  of  Committee  on  Street  Lighting.    John  W.  Lieb. 
3 — Report  of  Committee  on  Constitutional  Amendments.  Frank 

W.  Frueauff. 
4 — Vote  on  Constitutional  Amendments.  * 
5 — Report  of  Committee  on  Memorials.    T.  C.  Martin. 
6^Report  of  Committee  on  Resolutions.    Arthur  Williams. 
7 — Report  of  Nominating  Committee. 
8 — Election  of  Officers. 
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MINUTES 


FIRST   GENERAL   SESSION 


OPENING  OF  THE  CONVENTION 


The  Thirty-fifth  Convention  of  the  National  Electric  Light 
Association  was  held  at  the  State  Armory,  Seattle,  Washington, 
June  tenth,  eleventh,  twelfth  and  thirteenth,  nineteen  hundred 
and  twelve. 

Tuesday  Morning,  June  ii 

President  John  F.  Gilchrist,  of  Chicago,  called  the  meeting 
to  order  at  ten  o'clock  and  introduced  Mayor  Cotterill,  of  Seattle. 
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ADDRESS  OF  MAYOR  COTTERILL 

I  am  sure  it  is  a  privilege  for  me  to  stand  here  this  morning 
and  in  an  official  and  in  every  personal  way  possible,  to  welcome 
you  and  yours  to  this  city. 

Out  here  on  the  Pacific  Coast .  we  have  been  endeavoring 
for  a  great  many  years  to  get  the  people  of  our  country  who 
travel,  or  who  ought  to  travel,  to  become  acquainted  with  our 
city.  We  have  felt  with  the  succeeding  years  that  our  effort  is 
being  more  and  more  rewarded,  and  yet  it  is  still  an  experience 
very  common  in  our  observation,  how  many,  many  people  there 
are  in  our  land  who  as  yet  have  not  become  acquainted  with 
what  we  believe  to  be  the  very  best  of  America,  the  best  of 
all  the  lands  on  earth.  That  old  saying,  "See  Ama-ica  first," 
is  being  pretty  well  worked  out  these  days,  and  you,  with  your 
various  colored  specials — I  would  not  dare  to  try  to  enumerate 
them — have  found  during  these  last  few  days  that  all  roads  lead 
to  Seattle;  and  if  you  don't  find  any  road  leading  away  from 
Seattle,  we  shall  have  no  regrets.     [Applause.] 

I  know  that  you  are  busy  men,  here  on  a  business  proposi- 
tion, and  yet  along  with  the  social  inclinations  I  am  sure  you  feel 
that  it  is  worth  at  least  a  little  time  to  know  and  to  think  of 
something  concerning  this  place  to  which  you  have  come.  I 
shall  not  weary  you,  but  a  few  thoughts  may  be  at  least  enter- 
taining, if  not  instructive,  at  this  time. 

Let  me  remind  those  of  you  who  have  not  had  occasion  to 
study  our  census  statistics  that  this  city  of  Seattle,  during  the 
past  decade,  proved  itself,  with  possibly  the  single  exception  of  the 
city  of  Los  Angeles,  the  most  rapidly  growing  large  city  of  the 
United  States.  From  1900  to  1910  this  Seattle  of  ours  expanded 
in  population  from  80,000  to  240,000 — a  threefold  increase. 
[Applause.]  And  if  I  were  to  undertake  to  give  you  anything 
on  the  figures  of  increase  in  business  and  various  other  forms 
of  expansion  and  development,  they  would  exceed  even  these 
figures  of  the  population.  We  believe  there  is  a  reason  for  this. 
1  do  not  want  to  weary  you,  but  just  to  suggest  to  you  a  thought 
along  this  line.  From  the  very  time  of  the  discovery  of  America 
— indeed,  the  discovery  of  America  itself  arose  from  it — the 
desire  of  mankind  in  advancing  civilization  was  to  find  that 
which  was  then  called  the  Northwest  Passage.     Practically  all 
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che  discoverers  of  the  time  of  Columbus,  and  for  at  least  a  century 
following,  were  seeking  to  find  some  route  to  the  riches  of 
Cathay,  and  they  bumped  up  against  the  American  Continent. 
They  kept  striving  to  find  ways  through  that  continent  by  the 
northwest  passages  and  down  by  the  Isthmus,  and  finally,  coming 
to  the  conclusion  that  there  was  a  great  continent  here,  civiliza- 
tion paused,  and  for  two  centuries  or  more  developed  in  mar- 
vellous fashion  that  which  has  made  America. 

But  I  undertake  to  say  to  you  here  to-day  that  in  this 
Puget  Sound  Harbor,  this  great  arm  of  beauty  coming  in  from 
the  straits  of  Fuca,  coming  in  to  this  magnificent  American 
Mediterranean  of  Puget  Sound,  and  with  the  iron-bound  high- 
ways that  have  spanned  the  continent,  some  three  or  four  of  them 
directly  to  Puget  Sound  and  others  through  Canada  and  to  the 
southward  having  their  immediate  connections  here,  the  North- 
west Passage,  in  all  that  it  originally  implied  as  a  tradeway  of 
commerce,  has  been  created,  has  been  realized;  and  we  believe 
it  is  no  idle  dream  and  no  boom  statement  when  we  say  to  you 
that  here  in  Seattle  we  are  at  the  meeting  point,  the  very  cross 
roads,  the  vortex  of  the  commerce  of  the  continent  and  of  the 
oceans.  That  is  the  ideal,  the  dream,  if  you  please,  that  brought 
men  and  women  to  this  city  a  quarter — yes,  and  a  few  of  the 
pioneers  a  half — century  ago ;  and  it  is  on  that  basis  and  towards 
that  result  that  we  are  building  and  this  marvelous  growth  is 
going  on. 

With  the  completion  of  the  Panama  Canal  in  the  near  future, 
we  believe,  we  know  of  almost  untold  possibilities  which  will 
center  in  their  development  around  this  city  and  the  region 
that  is  tributary  to  it.  We  have  been  striving  in  this  city  to 
prepare  for  a  great  future. 

You  have  had  some  opportunity  to  see,  and  I  am  glad  to 
know  that  you  will  have  more,  for  you  don't  purpose  to  work 
all  the  time;  you  believe  that  all  work  and  no  play  is  not  good 
exercise  at  least;  you  don't  purpose  to  be  such  dull  boys  as 
that;  and  during  these  few  days  that  you  will  remain  with  us 
I  know  that  you  will  see  much  more  of  that  which  we  are  striving 
to  do  to  get  ready  here  for  a  city,  not  merely  of  the  quarter  of  a 
million  or  so  that  we  have  to-day,  but  the  million  and  more 
that  we  have  faith  and  the  right  to  believe  will  be  here  in  the 
not  distant  future.     [Applause.] 


Digitized  by 


Google 


I  don't  know  that  there  is  any  body  of  men  in  our  country 
to  whom  this  idea  of  development,  of  increase  in  all  that  material 
progress  implies,  does  appeal  more  than  to  those  of  you  who 
are  here  to-day,  who  have,  many  of  you,  I  am  sure,  been  in  this 
business  of  developing  the  electric  lighting  affairs  of  our  country 
for  the  entire  history  of  this  art,  if  we  may  so  call  it.  I  need 
not  remind  you  that  we  live  in  the  most  wonderful  age  of  inven- 
tion and  progress  that  the  world  has  ever  seen.  I  know  I  should 
feel  bad  if  anybody  insinuated  that  I  am  getting  old,  and  yet 
all  of  the  progress  from  the  very  first  of  practical  inventions 
along  the  line  of  the  electric  light  and  its  development  has  come 
since  my  school  days ;  and  yet  the  marvel  of  its  development  and 
its  progress  is  our  constant  thought.  If  anyone,  for  instance, 
could  have  come  to  the  pioneer  settlers  of  this  Seattle  of  ours  a 
quarter  of  a  century,  or,  say,  thirty  years  ago,  and  could  have 
pointed  to  this  hill  which  then  existed  in  much  higher  contour, 
where  the  Washington  Hotel,  at  or  near  which  most  of  you  are 
staying,  now  stands,  if  anyone  had  come  and  pointed  to  that 
forest-covered  Denny  Hill  and  said,  "Within  twenty-five  or  thirty 
years  a  stream  up  here  in  the  Cascade  Mountains  will  have  been 
checked  in  its  course;  the  power  of  the  running  and  the  falling 
water  will  have  been  harnessed ;  it  will  be  brought  thirty  or  forty 
miles  to  this  spot ;  it  will  be  attached  to  piunps  and  those  pumps 
will  draw  the  water  from  one  of  these  lakes  or  from  the  Sound, 
and  under  that  power  and  with  that  water  great  streams  will 
be  directed  against  the  hill  and  it  will  be  leveled,  forty  or  fifty 
blocks  of  it  reduced  by  some  hundred  feet  or  more  and  made 
available  for  the  expansion  of  a  great  city."  If  anybody  had 
ventured  such  a  thought  as  that  twenty-five  or  thirty  years  ago, 
kind  friends  would  have  taken  hold  of  him  and  removed  him  to 
some  place  where  he  could  be  tenderly  taken  care  of.  And  yet,  as 
you  know,  that  is  just  exactly  what  has  happened  here.  And 
similar  great  schemes  of  development  have  been  worked  out  all 
over  our  land. 

Truly,  it  is  good  to  live  in  an  age  when  so  much  is  doing, 
to  use  the  slang  phrase  of  the  day,  so  much  in  which  we  have 
some  part. 

I  want  to  remind  you  that  here  in  this  city  of  ours  we  believe 
it  is  a  privilege  to  live  in  a  spot  where  commerce  has  these 
great  opportunities,  and  we  believe  we  have  a  right  to  say  that 
there  is  no  city  of  ccwnmercial  opportunities  on  earth  that  has 
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such  a  setting  of  landscape  beauty  about  it.  If  you  were  to  take 
a  square  of,  say,  fifty  miles  north  and  south,  east  and  west  from 
this  city  of  ours,  you  would  include  a  landscape  with  the  magnifi- 
cent Cascade  Mountains  on  the  eastern  border,  the  Olympics  on 
the  west,  and  enclosed  between  them  this  American  Mediter- 
ranean with  all  its  ramifications  of  indented  shore  line,  its 
beauties  and  its  commercial  opportunities  combined,  its  lakes, 
rivers,  islands  and  peninsulas — altogether  a  scene  of  beauty  which 
we  believe  would  make  this  spot  a  mecca  for  the  sightseers  and 
tourists  of  our  land  if  there  were  here  no  commercial  oppor- 
tunities. We  are  glad  that  for  these  few  days  even  you  are  to 
be  with  us.  We  hope  that  you  will  have  leisure,  as  I  am  sure 
you  will  have  an  inclination,  to  see  something  of  the  beauties 
that  surround  us. 

I  would  like  to  tell  you  of  the  grand  rivers  that  come  cours- 
ing down  these  mountains,  but  I  am  afraid  if  I  did  that  you 
would  desert  this  hall  and  be  out  hunting  water  rights. 
[Laughter.]  Lest  anything  of  that  kind  may  be  in  your  minds, 
let  me  tell  you  that  some  of  us  are  inclined  to  believe  that  all 
which  have  not  already  been  taken  have  been  included  by  a 
kindly  and  paternal  government  in  the  forest  reserves  for  future 
generations.     [  Laughter.  ] 

I  can  never  forget  some  twenty-five  years  ago  when  a 
transit  man  on  one  of  the  railroad  engineering  parties  working 
to  the  eastward  of  this  city,  one  January  morning  when  there 
had  been  snow,  sleet  and  rain  and  all  had  frozen. upon  the 
beautiful  evergreens.  The  lines  we  were  running  came  out 
within  sight  of  a  spectacle  which  for  beauty  I  am  sure  has  never 
been  equalled  since.  We  were  Upon  that  spot  where  Snoqualmie 
Falls  in  all  its  original  beauty  tumbles  over  a  cHflf  of  rocks  two 
hundred  and  eighty  feet  or  so  to  the  great  pool  below.  If  any- 
one had  said  then  that  within  a  very  few  years  our  city  would 
be  lighted,  our  people  would  be  served  in  many  ways,  by  the 
harnessing  of  those  beautiful  falls,  it  would  have  seemed  idle 
talk.  You  have  the  privilege,  as  at  least  one  of  the  excursions 
are  going  to  that  spot,  of  seeing  what  is  left  of  the  beautiful 
Snoqualmie  Falls. 

I  want  to  welcome  you,  gentlemen,  to  a  city  that  we  believe 
we  have  a  right  to  say  is  the  best-lighted  city  in  America,  and, 
I  think  it  might  be  added,  in  the  world.  [Applause.]  I  read 
in  the  beautiful  little  booklet  which  our  Philistine  friend,  Elbert 
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Hubbard,  prepared  as  something  of  a  souvenir  of  your  journey 
to  Seattle,  the  statement  that  our  sister  city  of  Los  Angeles 
has  eight  hundred  and  thirty  of  these  cluster  lights;  that  is, 
lights  on  stands  or  poles.  Now,  without  desiring  to  weary  you 
with  figures,  I  thought  that  at  least  on  this  point  you  would  be 
glad  to  have  exact  information  as  to  Seattle,  and  I  have  secured 
them  from  our  Superintendent,  Mr.  Ross,  and  give  them  to  you 
'  ^-ery  briefly. 

We  have  1116  of  the  five-lamp,  378  of  the  three-lamp  stand- 
ards, and  137  single  lamps  of  that  type,  or  a  total  of  163 1 ;  prac- 
tically twice  the  number  of  which  Los  Angeles  boasts.  There 
are  twenty-five  miles  of  our  business  streets  lighted  by  this  most 
modern  method  of  street  illumination.  In  addition  to  that  we 
have  700  arc  lights,  210  of  the  300-c.p.  tungstens,  and  5315  of 
the  40-c.p.  tungstens,  making  a  total  of  somewhere  in  the 
vicinity  of  8000  street  lamps  .of  the  various  types,  illuminating 
its  hills,  its  valleys  and  its  business  streets  in  a  manner  of  which 
I  believe  we  are  right  to  be  proud.  Eight  hundred  and  thirty 
thousand  candle-power  is  the  sum  total  of  the  street  illumination 
of  the  city  of  Seattle,  with  its  500  miles  of  residence  and  business 
streets.  The  cluster  lamps  require  approximately  275,000  of  that 
candle-power;  or,  in  other  words,  about  one-third  of  the  total 
candle-power  is  applied  to  25  miles  or  one-tenth  of  the  street 
mileage  in  the  city. 

I  thought  that  these  figures  might  be  interesting  to  you. 
We  believe  that  by  making  our  city  light  we  are  increasing  our 
safety,  aiding  our  police  force,  and  adding  to  our  pleasure,  com- 
fort and  convenience;  while  at  the  same  time  in  making  use  of 
these  God-given,  man-developed  opportunities  to  make  our  city 
attractive,  we  display  a  very  real  spirit  of  progress,  a  spirit  that 
stands  for  development.     [Applause.] 

I  would  not,  certainly  at  this  time,  make  any  statement  that 
could  cause  controversy;  I  merely  mention  the  fact  that  we  are 
proud  that  this  great  system  has  been  developed  by  and  belongs 
to  our  city.  You  will  be  glad  to  know  that  working  side  by 
side  with  us  and  our  municipal  plant  is  the  great  system  in  all 
its  various  ramifications  of  light,  street  railways  and  power  of 
the  Puget  Sound  Traction  and  Development  Company,  which  I 
am  assured  by  its  managers  has  done,  and  is  still  doing,  much 
for  your  comfort  and  pleasure. 

It  is  fine  to  feel  that  a  city  and  a  competing  private  corpora- 
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tion  can  live  together  as  good  neighbors  in  this  common  city  of 
ours.  I  well  recall  that  some  four  or  five  years  ago  while  there 
were  conditions  of  freezing  at  one  of  the  sources  of  supply  of 
the  private  company,  on  some  four  or  five  occasions  our  city  was 
able  to  come  to  the  assistance  of  the  other  company  by  furnishing 
needed  power ;  and  that  was  very  kindly  reciprocated  and  grate- 
fully received  when,  during  our  period  of  construction  and 
expansion  last  fall,  a  similar  temporary  disaster  came  to  us. 
We  have  proved  ourselves  ready,  the  one  and  the  other,  to 
furnish  to  each  other  in  time  of  need  that  which  our  commqn 
community  demands  and  has  a  right  to  have  in  the  way  of  daily 
service.     [Applause.  ] 

It  is  to  this  city,  gentlemen,  that  I  am  glad,  as  its  Mayor, 
to  welcome  you.  We  know  that  our  city  will  receive  good  from 
your  coming  here.  We  know  that  you  will  be  bigger,  greater, 
truer  Americans  for  having  seen  this  portion  of  your  land. 
Whether  you  remain  in  your  old  home  communities  or  succumb 
to  a  desire  to  return  and  grow  up  with  the  West — in  one  place 
or  the  other  you  will  always  have  a  good  word  for  Seattle,  and 
we  are  glad  to  welcome  you,  knowing  that  that  will  be  the 
spirit  with  which  you  will  leave  us,  as  it  is  the  spirit  with  which 
you  have  come  to  us. 

I  bid  this  Association  God-speed  in  its  great  work  of  develop- 
ing this  wonderful  and  mysterious  natural  element  or  force 
which  has  done  so  much  for  us,  yet  which  we  understand  so 
little.  From  that  great  first  day  of  creation,  when,  as  the  Scrip- 
tures tell  us,  darkness  was  over  the  deep  and  the  spirit  of  God 
moved  upon  the  face  of  the  water  and  God  said,  **Let  there  be 
light  and  there  was  light" — from  that  time  to  the  present,  men 
and  women  have  been  seeking  light,  more  light,  literally, 
physically,  figuratively.  Truly  it.  is  God's  wonderful  gift  to  us, 
and  every  man  who  is  loyally,  earnestly  interested  in  developing 
this  great  agency  and  bringing  it  to  the  service  of  mankind, 
adding  it  to  the  health  and  progress  of  our  day,  is  doing  a  work 
of  which  he  need  never  be  ashamed  and  to  which  he  should 
bring  the  highest  talents  with  which  humanity  is  endowed. 

I  welcome  you,  gentlemen,  to  the  city  of  Seattle.  [Loud 
and   prolonged   applause.] 

The  President  :  I  am  sure  that  your  applause  is  an  indica- 
tion of  appreciation  of  Mayor  Cotteriirs  eloquent  address. 
I  will  ask  Mr.  Tait  to  please  take  the  chair. 
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ADDRESS  OF  PRESIDENT  GILCHRIST 

Another  year  has  rolled  around  since  this  meeting  was  last 
called  to  order  by  President  Freeman  in  the  Engineering  Build- 
ing, New  York  City,  in  May,  191 1.  It  has  been  a  year  of 
growth  and  progress  in  the  business  of  generating  and  distribut- 
ing electricity,  and  of  some  development  and  fair  outputs  and 
sales  in  the  kindred  industries  of  manufacturing,  selling  and 
installing  electrical  apparatus  and  wares.  The  National  Electric 
Light  Association  has,  we  believe,  kept  fully  abreast  of  this 
development,  and  its  activities  have  been  in  keeping  with  the 
general  activities  of  the  business. 

The  advantages  resulting  from  improved  load- factor,  which 
are  everywhere  admitted,  have  been  impressed  on  recent  admin- 
istrations with  the  result  that  Association  work  is  distributed 
throughout  the  year  to  a  much  greater  extent  than  was  formerly 
the  case.  Then,  few  meetings  of  the  Executive  Committee  were 
held  and  very  little  activity  was  noticeable  until  a  few  months 
prior  to  the  annual  Convention.  Now,  a  surprisingly  large  num- 
ber of  standing  committees  are  appointed  and  at  work  in  the 
early  fall,  and  to  at  least  the  four  or  five  hundred  men  in  the 
work,  either  as  members  of  committees  or  officers  of  the  main 
and  affiliated  bodies,  the  work  appears  decidedly  and  continuously 
active  from  one  general  Convention  to  another. 

A  further  evidence  of  the  influence  of  the  growth  of  the 
Association  and  of  the  modern  idea  appears  in  recent  programs. 
Formerly  the  "paper*'  prepared  and  presented  by  the  individual 
predominated.  Now,  similar  information  is  conveyed  to  us 
by  means  of  a  Committee  report,  the  result  of  the  deliberations 
of  a  group  of  men  carefully  selected  with  a  view  to  getting 
together  those  who,  by  training  and  experience,  are  best  fitted 
to  give  the  most  reliable  opinions  on  the  subject  under  discus- 
sion. This  year  sees  no  change  from  recent  ones  in  this  respect ; 
in  fact,  the  work  has  been  carried  out  along  this  line  to  a  greater 
extent  than  ever  before.  The  benefits  are  reciprocal — men  work- 
ing on  the  committees  get  as  much  as  they  give.  The  association 
witli  others  in  their  own  special  work,  and  the  broadened  view 
and  enthusiasm  secured,  should  be  and  are  highly  prized  by  the 
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individual  and  by  the  company  he  represents,  and,  on  the  other 
hand,  the  Association  and  the  industry  at  large  secure  well- 
digested  opinions  of  great  reliability  and  practical  value. 

Besides  the  reports  submitted  to  the  Convention,  some  of 
the  Committees  have  used  the  Monthly  Bulletin  to  excellent 
advantage  in  conveying  advance  information  to  the  membership, 
and  others  have  undertaken  the  compilation  in  handbook  form 
of  the  detailed  data  and  general  information  which  they  have 
gathered  in  the  course  of  their  investigations.  This  line  of 
contemplation  results  in  a  full  appreciation  of  the  value  of  the 
committee  work  and  the  desirability  of  placing  on  the  Associa- 
tion's committees  the  very  ablest  men  in  their  particular  branches 
of  the  business  who  are  willing  to  give  their  time  to  Committee 
work,  and  to  support  them  by  placing  at  their  disposal  such 
reasonable  funds  as  may  be  necessary  to  employ  investigators 
and  secretaries,  and  in  other  ways  enable  them  by  consultation 
and  supervision  to  prepare  and  submit  the  most  valuable  reports 
possible.  When  eight  or  ten  busy  men  of  distinction  in  their 
branches  are  willing  to  give  their  time  and  thought  to  such 
conference,  they  are  making  most  valuable  contributions  to  the 
industry,  and  should  be  so  assisted  that  no  portion  of  the  benefit 
will  be  lost. 

I  wish  to  direct  attention  particularly  to  the  very  high  char- 
acter of  this  year's  committee  reports,  and  to  personally  thank 
the  Chairmen  and  members  of  these  committees  for  the  very 
excellent  work  that  has  been  done.  There  is  a  growing  coterie 
of  men  to  whom  the  Association  is  indebted  for  work  of  this 
class,  and  it  would  seem  as  though  close  familiarity  with  the 
aflFairs  of  the  Society  is  all  that  is  necessary  to  develop  the  most 
earnest  working  supporters.  This  theory  is  demonstrated  by 
the  fact  that  in  this  structure  for  the  protection  and  furtherance 
of  the  industry,  the  Past-Presidents  are  the  most  important 
pillars,  always  willing  to  sacrifice  personal  time  and  interests 
to  the  Association  work. 

GROWTH   IN   MEMBERSHIP 

During  the  past  year  the  growth  in  membership  has  been 
fair.  There  are  those  in  the  Society  whose  opinions  always  have 
weight  who  are  inclined  to  question  the  advantage  of  continu- 
ing to  expand  the  membership,  but  I  believe  a  large  majority  of 
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those  who  have  given  serious  thought  to  the  matter  believe  that 
it  will  be  desirable  to  go  on  for  a  long  time  yet.  There  may  be 
a  few  cases  where  the  growth  has  been  forced  too  rapidly,  but 
for  every  case  of  this  kind  there  are  a  hundred  where  there 
has  been  no  development  at  all. 

Under  the  headway  which  it  has  obtained,  Class  B  mem- 
bership will,  I  believe,  continue  to  extend  rapidly,  not  only  as  a 
result  of  the  formation  of  Company  Sections,  but  on  account  of 
an  increasing  desire  on  the  part  of  individuals  in  the  business 
to  participate  in  the  membership  and  get  the  advantage  of  the 
publications.  The  greatest  effort,  however,  should  be  in  increas- 
ing the  company,  or  Class  A,  membership.  There  seems  to  be 
much  difficulty  in  attracting  to  the  Association  the  very  com- 
panies which  would  derive  the  most  benefit  from  it.  Some  way 
should  be  found  to  interest  these  people  and  show  them  that 
they  can  for  a  very  small  amount  of  money  obtain  advice  and 
opinions  along  engineering,  organization  and  commercial  lines 
which  would  cost  them  many  hundred  times  the  membership  fee 
if  they  went  out  to  purchase  such  advice  commercially. 

Some  method  should  be  found  to  impress  upon  them  the 
fact  that  the  Association  is  intended  for  all  companies,  large 
and  small  alike;  that  the  benefits  are  greater,  in  proportion,  to 
the  small  company  than  to  the  large,  and  that  representatives  of 
the  small  companies  are  earnestly  desired  on  all  of  the  com- 
mittees and  in  all  of  their  work. 

But,  notwithstanding  the  apathy  of  this  class  of  companies, 
the  general  interest  demands  that  their  affiliation  be  secured. 
It  would  be  well  to  organize  a  State  committee  of  twenty-five  to 
fifty  active  men,  under  a  vigorous  and  enthusiastic  head,  in 
each  one  of  the  States.  The  Chairmen  of  these  State  commit- 
tees would  form  the  general  Committee  on  Organization  of  the 
Industry;  then  the  eligibles  in  each  State  should  be  apportioned 
among  the  committeemen  in  that  State,  these  committeemen  to 
be  given  the  authority  to  enlist  the  assistance  of  the  company 
members  in  the  neighborhood.  In  this  way,  by  the  personal 
work  of  the  local  people,  it  should  be  possible  to  largely  increase 
the  Class  A  membership.  In  addition  to  this,  the  time  has 
come  when  the  Committee  on  Organization  should  be  authorized 
to  employ  a  traveling  representative  of  the  Association  who 
should  visit  as  many  non-member  companies  ^s  possible  each 
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year  for  the  purpose  of  laying  before  them,  personally,  the 
advantages  of  membership,  and  receiving  suggestions  and 
criticisms. 

ADMINISTRATIVE   ORGANIZATION 

The  Administrative  Organization  of  your  Association  has 
been  expanding  with  the  gro\vth,  and  it  is  desirable  that  this 
expansion  continue.  In  this  line  your  Executive  Committee 
has,  during  the  year,  authorized  the  employment,  as  an  assistant 
to  Mr.  Martin,  of  Mr.  Sew.all,  a  man  whose  qualifications  seem 
to  fit  him  particularly  well  for  the  position.  The  plan  of  affiliat- 
ing State,  Geographical  and  Company  Sections  has  demonstrated 
that  it  is  very  desirable  to  have  the  general  officers  of  the 
Association  very  much  in  evidence  throughout  the  year  as 
guests  at  the  meetings  of  these  various  branches,  thus  maintain- 
ing the  interest  and  enthusiasm  necessary  in  such  work.  To 
have  the  Secretary  sufficiently  free  to  devote  the  necessary  time 
to  this  class  of  work  is  exceedingly  desirable.  The  new  arrange- 
ment will  make  this  possible  without  neglecting  the  growing 
amount  of  Executive  and  detail  work  incident  to  the  rapidly 
increasing  size  of  the  Association. 

BULLETIN    AND    QUESTION    BOX 

The  Monthly  Bulletin,  with  which  you  are  all  familiar,  and 
which  has  become  a  feature  of  the  Association,  is  growing 
yearly  in  importance.  A  most  useful  department  of  this  Bulletin 
is  the  Question  Box.  I  would  commend  both  the  Bulletin  and 
the  Question  Box  to  your  very  thoughtful  attention.  It  seems 
to  me  that  the  Association  may  most  profitably  increase  the 
appropriation  necessary  for  this  work  from  time  to  time.  There 
is  no  doubt  as  to  its  very  great  usefulness  at  the  present  time, 
and  it  would  seem  that  it  has  sufficient  possibilities  and  may  be 
of  such  great  value  to  so  large  a  percentage  of  the  membership 
that  the  expense  of  making  it  larger  each  year  would  be 
thoroughly  warranted.  In  the  past  the  Question  Box  has  been 
edited  by  volunteer  editors,  supplied  through  the  generosity  of 
member  companies.  This  work  is  getting  to  be  too  much  of  a 
tax  on  any  one  company  and  it  is  expected  that  after  this  year 
it  will  be  handled  in  the  Secretary's  office. 
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ORGANIZATION 

The  plan  of  inviting  State  Associations  to  affiliate  with  the 
National  Association  is  working  out  slowly.  During  the  year 
the  Northwest  Association,  comprising  several  of  the  States  in 
this  section  of  the  country,  the  Michigan  Electrical  Association 
and  the  Iowa  Association,  have  voted  to  affiliate  and  have  been 
taken  in.  This  movement  is  a  little  slow,  but  the  results  are 
satisfactory.  The  Presidents  of  the  different  affiliated  associa- 
tions, as  ex  oMcio  members  of  the  Executive  Committee,  have 
a  voice  in  the  management  of  the  parent  Association,  and  their 
respective  associations  became  a  part  of  the  National  body  in 
fact  as  well  as  in  name  and  membership. 

The  time  will  come  when  the  entire  industry  will  in  this 
way  be  brought  together.  The  conventions  of  these  affiliated 
associations  stand  high  in  the  character  of  the  work  they  do, 
and  in  many  cases  are  as  large  as  the  National  was  a  very  few 
years  ago.  The  fact  that  the  delegates  are  generally  very  well 
acquainted  with  each  other  is  apparently  responsible  for  the 
most  desirable  kind  of  discussion,  and  leads  to  the  query  as  to 
whether  or  not  in  the  future  the  best  literary  and  scientific  work 
of  the  Association  may  be  done  in  these  State  Conventions ;  while 
the  National  will  have  become  more  of  an  executive  meeting, 
composed  chiefly  of  the  regularly  constituted  delegates  from  the 
affiliated  associations. 

The  scheme  of  the  organization  at  present  provides  for 
Company  Sections,  State  and  Geographical  Sections,  and  the 
parent  Association.  The  question  has  been  raised  as  to  whether 
or  not  there  should  be  some  form  of  sectk>n  between  the  Com- 
pany Section  and  the  State  Association.  The  demand  seemed 
to  come  principally  from  the  desire  on  the  part  of  companies 
in  some  of  the  larger  centers  to  hold  meetings  which  Class  D 
and  E  members,  as  well  as  Class  A  and  B  members,  in  a  com- 
munity may  attend. 

COMPANY   SECTIONS 

There  has  been  much  growth  during  the  year  in  the  Com- 
pany Sections.  There  have  been  a  few  new  sections  formed, 
but  the  growth  has  been  principally  due  to  the  accession  of  a 
large  number  of  members  to  the  older  sections.    A  considerable 
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personal  knowledge  of  the  results  secured  in  such  sections  leads 
the  speaker  to  the  conclusion  that  this  work  should  be  encouraged 
and  extended  as  much  as  possible.  Very  few  companies  are 
too  small  to  find  a  Company  Section  practicable.  The  experience 
of  those  companies  which  have  been  pioneers  in  the  movement 
would  indicate  that  nothing  has  dcMie  so  much  for  the  Associa- 
tion since  it  was  first  organized  as  this  Company  Section  move- 
ment, which  brings  the  whole  body  of  the  employees  in  touch 
with  Association  work,  impresses  them  with  their  individual 
responsibilities,  and  through  them  creates  an  influence  in  the 
community  which  affords  the  greatest  possible  protection  by 
establishing  good-will  and  a  public  sentiment  in  favor  of  the 
corporation,  which  cannot  be  so  well  secured  in  any  other  way. 
The  company  which  does  not  promote  a  Company  Section  within 
its  ranks  is  denying  itself  and  its  employees  a  great  deal  of 
benefit  which  has  a  very  decided  money  value. 

VICE-PRESIDENTS 

In  connection  with  the  question  of  organization,  I  would  call 
your  attention  to  a  recommendation  made  in  1909  by  President 
Eglin  in  his  opening  address,  which  was  that  more  Vice-Presi- 
dencies in  the  parent  Association  be  created.  I  wish  to  endorse 
this  recommendation.  I  believe  that  the  different  sections  of 
the  country  should  be  recognized  in  the  National  Electric  Light 
Association;  that  there  should  be  at  least  four  Vice-Presidents 
instead  of  two,  as  at  present. 

INCOME   AND   FUNDS 

The  income  of  this  Association  has  naturally  increased 
with  the  membership.  The  income  at  the  present  time  from 
all  sources  is  somewhat  over  one  hundred  thousand  dollars  per 
annum,  but  is  hardly  ample  for  the  necessities  of  the  organiza- 
tion, as  it  is  desirable  to  lay  aside  a  certain  amount  each  year 
for  the  purpose  of  accumulating  a  Reserve  Fund.  It  has  not 
been  possible  to  do  this  every  year.  Some  little  time  ago  the 
Association  started  such  a  fund,  and  it  has  at  the  present  time 
fifteen  thousand  dollars  invested  in  securities.  It  is  a  question, 
however,  on  last  analysis,  whether  or  not  this  is  a  real  reserve. 
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Whife  a  very  large  sum  of  money  in  a  Reserve  Fund  may 
not  be  necessary  or  desirable,  and  may  even  prove  an  embarrass- 
ment, an  association  of  the  size  of  this  one,  representing  the 
very  large  interests  which  it  does,  should  have  a  fund  of  at  least 
a  half  million  dollars  well  invested  which  would  insure  an  income 
over  and  above  that  derived  from  other  sources  of  from  twenty 
to  twenty-five  thousand  dollars  a  year.  Such  resources  would 
give  the  Association  greater  standing  and  would  put  it  in  a 
position  to  take  up  in  emergency  almost  any  work  which  might 
present  itself.  When  one  stops  to  consider  that  from  three  to 
four  hundred  thousand  dollars  is  spent  by  the  members  of  the 
Association  in  attending  a  single  convention,  and  that  this  does 
not  include  the  value  of  the  time  of  the  delegates,  but  their 
out-of-pocket  expense  only,  it  does  not  seem  an  extravagant  sum 
to  have  always  on  hand  by  an  association  which  exists  for  the 
advancement  and  protection  of  an  industry  which  employs 
between  fifteen  hundred  and  two  thousand  millions  of  dollars 
of  capital.  This  fund  should  be  in  the  hands  of  the  Finance 
Committee  of  the  Association. 

A  very  slight  eflfort  for  a  few  years  would  result  in  its 
accumulation  and  the  Association  would  thereby  be  placed  in  a 
position  to  take  up  promptly  almost  any  matter  which  might  be 
necessary  in  the  interests  of  its  members,  while  the  application 
of  the  yearly  income  to  study  and  development  outside  of  the 
ordinary  routine  of  Association  work  might  be  of  incalculable 
benefit  to  the  members. 

Another  matter  of  live  importance  which  should  be  shortly 
attracting  the  attention  of  the  Association  is  that  of  a  suitable 
and  permanent  building  of  its  own.  This  would  be  very 
desirable  as  a  means  of  securing  the  prominence  which  is  neces- 
sary to  enable  the  Association  to  carry  out  the  purposes  for 
which  it  exists,  even  if  it  were  not  necessary  for  the  more  prac- 
tical reason  of  affording  proper  accommodations  for  the  organi- 
zation which  has  grown  rapidly  during  the  past  decade  and 
which,  if  it  keeps  pace  with  the  industry,  must  go  ahead  much 
more  rapidly  in  the  future.  I  know  of  nothing  which  would  be 
more  effective  in  giving  tangible  indication  of  our  strength  than 
such  a  move. 

There  would  be  very  many  advantages  in  locating  this  build- 
ing in  New  York  City,  as  that  seems  to  be  a  point  to  which  it 
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is  possible  to  get  men  from  all  parts  of  the  country  to  go  with 
less  difficulty  than  to  any  other  place,  but  the  location  of  such 
permanent  headquarters  should  be  very  carefully  considered. 
A  city  nearer  the  present  center  of  population  might  seem  a 
more  reasonable  place  from  the  point  of  the  entire  membership ; 
or,  on  the  other  hand,  there  might  be  very  decided  advantages, 
in  line  with  a  suggestion  which  has  been  made,  in  establishing 
our  own  building  in  the  National  Capital.  I  leave  this  question 
to  your  very  careful  consideration. 

CO-OPERATION 

The  Association  has  in  recent  years  given  much  attention 
to  the  cultivating  of  most  cordial  relations  between  the  central 
stations,  the  manufacturers  from  whom  they  purchase  and  all 
those  following  electrical  pursuits.  There  are  a  very  large 
number  of  people  in  the  country  in  our  work  who  have  appar- 
ently only  recently  awakened  to  a  realization  of  the  fact  that 
there  is  a  great  mutuality  of  interest  among  all  the  people 
engaged  in  any  way  in  electrical  businesses.  It  is  earnestly  hoped 
by  the  speaker  that  the  policy  of  this  Association  may  be  one  of 
taking  the  initiative  in  the  development  of  the  closest  union 
and  most  cordial  feeling  between  the  men  and  companies  inter- 
ested in  all  branches  of  electrical  work. 

RELATIONS  WITH  INSTITUTIONS  OF  LEARNING 

This  suggests  another  relationship  which  has  not  been  culti- 
vated in  the  past  to  the  extent  that  it  should  be  in  the  future, 
and  that  is  the  relationship  between  the  National  Electric  Light 
Association  and  the  various  institutions  of  learning  throughout 
the  country.  Not  only  is  it  important  from  the  point  of  view 
of  having  men  properly  educated  to  prosecute  our  business  and 
operate  our  undertakings,  to  get  in  closer  touch  with  the  curric- 
ulum of  such  institutions  as  deal  with  the  technical  education 
of  young  men,  but  it  is  also  desirable,  by  mutual  acquaintance, 
to  appreciate  each  other's  point  of  view,  in  order  that  the  rising 
generation  may  have  broad,  practical  ideas  regarding  many  of 
the  great  questions  which  are  puzzling  this  country  to-day;  and. 
particularly,  fair  views  regarding  the  formation  and  operation  of 
corporations — most    especially    public    utility    corporations.      A 
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standing  committee   on   relations   with   institutions  of  learning 
would,  in  the  estimation  of  the  speaker,  be  most  desirable. 

PUBLIC    SERVICE   COMMISSIONS 

Still  another  relationship  which  it  would  be  desirable  for 
this  Association  to  cultivate  would  be  with  the  Public  Service 
Commissions  of  the  country.  Such  relationship  would  be  best 
handled  by,  or  under  the  direction  of,  the  Public  Policy  Com- 
mittee, but  it  is  a  matter  of  decided  importance.  While  at  the 
present  time  comparatively  few  of  our  States  have  established 
such  commissions,  they  are  increasing  in  number  yearly.  It  is 
just  to  conclude  that  the  men  on  these  commissions  are  earnestly 
desirous  of  arbitrating  fairly  between  the  public  utilities  over 
which  they  are  given  authority  and  the  people,  but  naturally 
they  lack  experience  in  our  industry,  and  this  Association,  with- 
out compromising  its  position  as  the  bulwark  of  the  rights  of 
the  central-station  business,  should  maintain  toward  commis- 
sions an  attitude  of  cordial  and  friendly  co-operation  in  arriv- 
ing at  what  is  right  and  fair  in  contentions  between  public  service 
corporations  and  the  public.  It  should  at  all  times  be  the  aim 
of  our  Association  to  promote  harmony  and  good  feeling  among 
all  of  the  interests  in  our  business,  thereby  obtaining  the  strength 
of  real  unity;  and  the  protection  of  the  Association  should  be 
extended  particularly  to  the  owners  of  small  properties  who  may 
be  involved  in  difficulties  which  are  trying  to  their  resources. 
However,  in  this  connection  attention  should  be  given,  where 
cases  come  to  our  notice,  to  the  methods  of  small  companies, 
and  any  practises  which  are  not  consistent  with  the  established 
ethics  of  the  business  should  be  vigorously  frowned  upon. 

MUNICIPAL   OWNERSHIP 

The  tide  of  public  opinion  with  regard  to  this  question  seems 
to  ebb  and  flow.  Six  or  seven  years  ago  it  seemed  to  be  at  the 
flood.  This  was  followed  apparently  by  a  decided  revulsion  of 
approval  to  municipal  ownership  of  utilities,  but  recently  the 
municipal  idea  seems  again  to  be  popular.  Political  expediency 
and  the  self-interest  of  a  certain  proportion  of  the  public  will 
probably  always  be  decided  factors  in  this  discussion,  but  these 
elements  should  be  overcome  and  the  question  dealt  with  from 


Digitized  by 


Google 


17 

the  standpoint  of  the  "greatest  good  to  the  greatest  number"  of 
people.  If  this  problem  is  set  forth  intelligently,  I  believe  it 
can  be  shown  that  under  the  conditions  existing  to-day  in  the 
world,  and  particularly  in  this  country,  better  service  can  be 
rendered  at  the  same  price,  or  the  same  service  at  a  lower  price, 
in  all  branches  of  public  utility  work  by  privately  owned  corpor- 
ations than  by  municipally  owned  ones.  The  difficulty  which 
confronts  us  is  that  of  making  an  intelligent  comparison. 

Apparently  at  the  present  time  one  decided  cause  of  the 
increase  in  municipally  owned'  plants  is  that  many  short-sighted 
owners  of  small  properties,  who  have  themselves  not  been  able 
to  operate  successfully,  have  deliberately  gone  into  the  business 
of  unloading  their  properties  on  the  municipalities.  Another 
important  element  in  the  increase  of  small  municipal  plants  is 
the  fact  that  in  many  small  towns  those  in  charge  of  the  water- 
works are  using  their  influence  to  have  electric  plants  established 
in  connection  with  the  water  plant.  This  in  itself  is  no  doubt 
fundamentally  economical,  but  far-sightedness  on  the  part  of 
central-station  people  should  result  in  an  arrangement  by  which 
the  privately  owned  company  could  take  over  the  operation  of 
the  water  system,  or  at  least  provide  the  power  for  doing  the 
pumping.  Centralization  of  every  supply  is  in  the  direction  of 
economy,  and  no  central  station  should  rest  while  there  is  any 
possibility  of  gathering  in  these  allied  activities. 

The  Association  has  very  important  work  to  do  in  this  con- 
nection. The  report  of  our  Public  Policy  Committee  will  show 
how  alive  it  is  to  this  situation  and  the  good  work  which  it 
has  taken  up  in  this  connection. 

ELECTRICAL   RATES 

This  Association  has  for  two  years  past  had  a  Committee 
making  a  careful  study  of  electricity  rates.  The  question  of 
rates  is  one  which  has  occupied  a  great  deal  of  the  attention  of 
electrical  people  since  the  business  was  inaugurated,  and  while 
rate  schedules  have  been  established  very  generally  which  on 
analysis  are  quite  similar  in  results,  there  is  a  deplorable  lack 
of  uniformity  in  the  schedules  themselves. 

The  question  of  rates  is  naturally  one  of  paramount  impor- 
tance in  the  minds  of  public  service  commissions.  At  the  present 
time   these   commissions   are   in    many    instances   studying   the 
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question  themselves,  but  have  not  felt  sufficiently  sure  of  their 
position  to  take  any  radical  steps.  This  is  very  rational  and 
conservative,  but  the  time  is  close  at  hand  when,  on  the  initiative 
of  the  companies  which  form  this  Association,  uniform  rate 
systems  must  be  put  into  effect. 

I  especially  commend  to  the  attention  of  the  Convention  the 
report  of  this  year's  committee,  and  I  hope  that  a  full  apprecia- 
tion of  the  importance  of  this  matter  may  result  in  the  endorse- 
ment of  some  uniform  practise  in  the  matter  of  rates.  As  in  the 
case  of  our  accounting,  this  would  be  gradually  adopted  within  the 
next  few  years,  and  it  would  be  recognized  that  there  is  decided 
uniformity  among  the  companies  in  this  respect. 

ELECTRICAL    SECURITIES 

A  growing  amount  of  attention  has  been  given  during  the 
year  to  the  desirability  of  protecting  the  good  name  of  Central- 
Station  securities.  The  importance  of  this  to  the  continued 
growth  of  the  industry  needs  no  emphasis.  On  the  whole,  the 
electric-light  securities  of  the  country  have  a  very  clean  record 
and  this  should  be  very  jealously  guarded  by  the  Association  and 
everyone  in  it. 

We  have  recently  been  passing  through  an  era  of  great 
prosperity  in  the  development  of  all  these  properties,  and  there 
are  no  indications  that  the  growth  will  not  continue  for  a  long 
time  before  it  catches  up  with  or  exceeds  the  growth  of  general 
business  and  population  in  the  country,  but  it  should  be  borne 
in  mind  that  the  elements  which  drown  out  mistakes  and  bring 
successes  out  of  apparent  failures  may  change,  and  no  corpora- 
tion or  group  of  men  should,  without  the  protest  of  this  Asso- 
ciation, be  allowed  to  carry  the  promotion  of  business  to  a  point 
where  a  halt  or  recession  in  general  business  would  result  in 
losses  which  might  have  serious  effect  upon  the  whole  line  of 
Electrical  Investments. 

WELFARE   WORK 

Stimulated  by  last  year's  report  of  the  Public  Policy  Com- 
mittee a  great  deal  of  interest  has  been  shown  in  plans  for 
increasing  the  welfare  of  central-station  company  employees. 
Employees'  clubs,  saving  and  investment  plans,  pension  schemes, 
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athletic  events,  entertainments,  the  attendance  of  physicians  and 
visiting  nurses,  and  similar  arrangements  for  the  health,  pleas- 
ure and  general  welfare  of  employees  are  becoming  yearly 
more  common. 

Somewhat  in  line  with  this  class  of  work  the  Association 
has  been  fortunate  this  year  in  obtaining  the  appointment  of 
a  body  known  as  the  Resuscitation  Commission.  The  object  oi 
this  commission  is  to  study  the  effect  of  electrical  shock  upon 
the  human  system  in  order  to  treat  more  intelligently  and  suc- 
cessfully cases  of  this  kind ;  also  to  revise  and  prepare  for  pul^ 
lication  rules  and  diagrams  which  will  result  in  the  application 
of  first-aid  methods  in  accordance  with  the  most  up-to-date 
practises.  While  modern  precautions  and  safeguards'  have 
decidedly  reduced  the  number  of  cases  of  this  sort  in  proportion 
to  the  increase  in  the  use  of  high-tension  energy,  it  is  uni- 
versally admitted  that  no  effort  should  be  spared  to  hold  the 
loss  of  life  at  the  lowest  possible  point.  This  Commission 
consists  of  the  most  eminent  medical  and  electrical  men.  We 
have  for  exhibition  here  some  of  the  first  fruits  of  their  delibera- 
tions, and  we  hope  that  their  earnest  and  enthusiastic  work 
may  prove  of  great  benefit  in  this  direction. 

Your  President  wishes  to  take  this  opportunity  to  thank 
these  gentlemen,  and  the  American  Medical  Association  and 
the  American  Institute  of  Electrical  Engineers  for  their  cordial 
and  hearty  co-operation  in  this  matter. 

In  concluding  this  address  I  would  particularly  commend 
the  policy  of  the  Association  in  taking  the  initiative  from  the 
standpoint  of  good  business,  as  well  as  good  ethics,  in  urging 
upon  its  members  the  adoption  of  the  most  modern  ideas  of 
broad  and  fair  relationship  between  public  utility  companies  and 
the  public.  This  is  no  new  idea  in  highly  competitive  business, 
where  the  success  or  failure  of  an  undertaking  depends  directly 
upon  the  acceptability  or  lack  of  acceptability  of  its  service  to 
its  patrons.  Great  merchandizing  concerns  have  always  recog- 
nized this  truth,  and  much  more  should  it  be  recognized  in  the 
case  of  public  utility  corporations  dealing  with  a  public,  which, 
as  contributors  of  certain  rights  and  benefits  vital  to  the  conduct 
of  the  business,  become  in  a  sense  partners  in  the  business ;  and 
for  this  reason,  and  also  because  of  the  factors  which  determine 
that  in  the  interest  of  economy  our  business  should  be  a  monopoly. 
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the  public  has  a  right  to  expect  much  greater  consideration  than 
would  be  given  by  private  enterprise.  If  this  Association  can 
hasten  the  adoption  of  broad  and  intelligent  policies  in  the  con- 
duct of  the  business  of  all  its  member  companies,  it  will  have 
accomplished  a  work  of  sufficient  importance  to  pay  for  its  exist- 
ence if  it  never  accomplishes  anything  else; 

In  conclusion,  I  wish  to  take  the  opportunity  to  express, 
both  officially  and  personally,  my  thanks  for  and  appreciation  of 
all  of  the  work  of  the  officers,  officials  and  committees  of  the 
Association  during  the  year.  Particularly  .are  thanks  due  to 
those  member  companies  who,  through  their  representatives, 
have  so  cheerfully  and  effectively  contributed  of  their  brains, 
time  and  money  to  the  work  of  the  Association ;  to  the  chairmen 
and  members  of  all  committees  that  have  accomplished  such 
excellent  work,  especially  those  committees  on  Transportation, 
Exhibition,  Entertainment  and  General  Arrangement,  which, 
while  they  have  not  made  reports  on  paper,  have  done  so  much 
to  add  to  our  comfort  and  pleasure ;  and,  finally,  to  our  Secretary 
and  his  staff,  who  have  been  untiring  in  the  work  of  the  Asso- 
ciation— all  of  which  work  will,  I  trust,  result  in  a  very  satis- 
factory Convention. 

Vice-President  Tait:  It  is  customary  for  the  Chairman 
of  the  first  meeting  of  the  Convention  to  appoint  a  committee 
of  three  members  of  this  Association  to  consider  the  President's 
address,  and  with  your  permission  I  would  like  to  appoint  that 
committee  now.  I  will  name  Mr.  W.  C.  L.  Eglin,  of  Phila- 
delphia; Mr.  J.  E.  Davidson,  of  Portland,  Oregon,  and  Mr. 
R.  H.  Ballard,  of  Los  Angeles,  California,  and  ask  these  gentle- 
men, after  very  carefully  considering  the  President's  address, 
to  make,  at  the  proper  time,  such  recommendations  to  this 
Convention  as  they  deem  necessary. 

The  President:  All  of  you  gentlemen  who  know  San 
Francisco,  especially  by  your  recent  experience,  know  of  the 
hospitality,  energy  and  enterprise  of  the  people  of  that  city.  I 
want  to  call  upon  a  gentleman  in  this  room  who  comes  from 
San  Francisco,  whom  I  know  it  would  be  a  pleasure  for  all  of 
us  to  hear.  I  think  that  we  ought  to  have  an  opportunity  to 
express  to  him,  so  that  he  may  carry  it  back  to  the  San  Fran- 
cisco people,  some  appreciation  of  what  they  and  their  neighbors 
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down  the  coast  have  done  for  us  at  this  Convention.  I  refer  to 
Mr.  John  A.  Britton,  Senior  Vice-President  of  the  Pacific  Gas 
and  Electric  Company,  and  also  a  director  of  the  Panama-Pacific 
International  Exposition  Company.  I  think,  aside  from  some 
%vords  of  greeting,  Mr.  Britton  may  have  a  message  for  us. 

Mr.  Britton  :  I  appreciate  fully  the  compliment  conveyed 
by  permitting  me,  as  an  humble  representative  of  San  Francisco, 
to  take  up  your  time  for  a  few  moments  with  the  message  that 
your  President  has  suggested  I  may  have  for  you ;  and,  dissociat- 
ing myself  for  the  moment  from  my  position  as  a  delegate  to  this 
Convention,  and  assuming  the  roll  of  a  director  of  the  Panama- 
Pacific  International  Exposition  Company,  I  come  to  you  with 
that  message  which  has  sounded  in  clarion  tones  from  one  end 
of  the  earth  to  the  other  in  the  last  few  months ;  and  that  message 
is  that  San  Francisco  invites  the  world  in  nineteen  hundred  and 
fifteen.     [Applause.] 

Mind  you,  in  saying  that,  San  Francisco  is  not  assuming  the 
attitude  of  being  the  host  for  the  world;  it  is  assuming  merely 
to  be  a  representative  of  all  of  the  United  States  of  America; 
it  feels,  although  it  has  been  chosen  by  Congress  to  represent 
the  United  States  in  the  commemoration  of  the  greatest  engi- 
neering feat  ever  completed  by  man,  that  it  merely  represents 
the  congregation  of  the  States,  and  that  you  who  reside  east  of 
the  Sierra  Nevada  Mountains,  and  even  those  who  reside  in 
our  possessions  in  the  far  Pacific,  are  to  be  just  as  much  the 
host  to  the  nations  of  the  world  as  San  Francisco  itself;  and 
in  that  I  want  to  commend  to  your  attention  the  absolute  unself- 
ishness of  San  Francisco. 

After  listening  to  the  very  stirring  address  of  the  Mayor 
of  this  city,  my  only  wonder  is  that  Seattle  was  not  chosen  to 
represent  the  opening  of  the  Panama-Pacific  Canal.  You  might 
have  observed  that  the  Mayor  jumped,  with  his  hundred-thousand 
league  boots,  from  the  shores  of  Puget  Sound  to  the  orange  vales 
of  Los  Angeles,  but  you  observed  particularly  he  did  not  mention 
San  Francisco  in  his  travels.  [Laughter.]  But  we  are  on  the 
map  and  we  are  making  our  influence  felt,  from  even  Seattle  to 
Los  Angeles. 

Now  we  believe  that  California  itself  possesses  an  inherited 
right  to  the  commemoration  of  the  opening  of  the  canal  and 
also  the  inherent  right  to  send  to  the  National  Electric  Light 
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Association  the  message  to  hold  its  convention  in  San  Francisco 
in  nineteen  hundred  and  fifteen.  [Applause.]  Representing  as 
you  do  that  industry  so  poetically  described  by  Mayor  Cotterill, 
you  must  bear  in  mind  that  California  was  the  pioneer  in 
the  development  not  only  of  central-station  operations,  but  of 
hydro-electric  operations.  For  in  Southern  California,  in  Red- 
lands,  was  first  tried  out  the  transmission  of  electric  energy  at  the 
then  extreme  voltage  of  eleven  thousand,  by  transformers  con- 
nected in  series. '  The  first  purely  hydro-electric  transmission 
line  was  built  on  the  American  River,  near  the  town  of  Folsom, 
and  brought  into  the  gates  of  the  city  of  Sacramento ;/  and  frojn 
that  simple  beginning  has  developed  the  science  and  industry 
as  it  stands  to-day,  the  wonder  of  the  world. 

We  of  San  Francisco  possessing  the  finest  harbor'  in  the 
world,  bar  none,  abounding  in  the  scenic  beauty  of  hills  and 
vales,  with  mountains  snow-capped  on  our  eastern  extremity 
and  with  the  broad  Pacific  Ocean  coming  from  the  Orient  on  the 
west,  believe  that  our  city  has  a  potential  fitness  for  expositions 
that  not  even  the  wonderful  scenery  and  possibilities  of  Puget 
Sound  can  equal  or  excel.  [Laughter  and  Applause.]  And 
we  want  you  to  come  there  in  191 5  for  a  few  days  of  learned 
discussions  of  the  prodigious  things  that  will  be  done  between 
now  and  then ;  and  for  many  pleasant  days  and  weeks  of  sight- 
seeing among  our  valleys  and  great  rivers  that  run  from  the 
melted  snow  to  the  seas  and,  running,  grind  out  that  energy 
that  moves  the  world.  We  will  show  you  there  a  city  rebuilt 
after  such  destruction  as  the  world  had  never  witnessed  before. 
Sphinx-like,  it  has  risen  from  its  ashes  of  six  years  ago,  and 
to-day  occupies  a  place  in  the  commerce  of  the  world  that  even 
our  brethren  in  the  East  admire  and  applaud.  And  we  of  the 
Pacific  Coast,  fronting  upon  an  ocean  whose  Oriental  trade  we 
invite  and  through  whose  Golden  Gate  will  pour  hundreds  and 
thousands  of  poor  peasants  of  the  East  to  be  raised  from  poverty 
to  affluence,  we  believe  that  you  will  both  see  and  feel  that 
energy,  that  vim,  that  fire  of  human  intelligence  which  San 
Francisco  has  shown  in  the  last  six  years.  No  wonder  we  are 
proud  of  our  dear  city  of  the  day.  No  wonder  we  are  loyal  to 
the  name  of  California  and  of  San  Francisco,  and  no  wonder 
that  with  pride,  gentlemen,  this  morning,  I  stand  before  you 
as  the  representative  of  the  Panama  Exposition  Company  asking 
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you  in  1915  to  come  within  our  gates,  whither  will  be  assembled 
congresses  of  technical  societies  from  all  over  the  world.  Con- 
gress has  lent  itself,  to  this  celebration  and  has  helped  in  every 
way  within  its  power  and  we  are  to  have  there,  as  I  tell  you,  an 
Electro-Technical  Congress  and  meetings  of  all  of  the  great 
technical  societies,  the  American  Society  of  Mechanical  Engi 
neers,  of  Civil  Engineers,  of  Mining  Engineers,  of  Hydraulic 
Engineers,  and,  we  hope,  the  crown  of  all  of  the  societies,  the 
one  largest  in  importance,  largest  in  scope,  controlling  the 
greatest  amount  of  capital — the  National  Electric  Light  Asso- 
ciation. The  matter  will  not  be  submitted  to  you  this  morning 
for  decision,  but  as  you  think  it  over,  as  you  think  of  our  mar- 
velous State,  little  of  which  you  have  seen,  as  you  go  home  and 
when  you  are  trying  to  keep  warm  this  winter,  you  tliink  of 
our  sunny  vales  and  sunlit  skies,  you  will  want  to  come  back 
to  our  dear  old  San  Francisco  and  California.  Whether  you  go 
to  the  orange  groves  of  Los  Angeles,  or  to  the  Siskiyou  Valley 
to  see  the  marvelous  mountains,  or  to  the  summit  of  the  Sierra 
Nevadas,  you  will  eventually  gravitate  to  the  beautiful  city  of 
San  Francisco,  where  peace  and  plenty  abound  and  where  we 
will  do  all  that  man  can  do  for  you  in  191 5. 
Come,  I  pray  you.     [Applause.] 

The  President:  From  the  responsive  chord  which  Mr. 
Britton's  invitation  has  struck,  I  think,  while  it  is  impossible  for 
me  to  give  an  official  reply,  we  can  assure  him  it  will  be  given 
all  the  consideration  which  its  cordiality  merits.  We  hope  that 
he  will  convey  that  message,  with  our  thanks,  to  San  Francisco. 

The  next  order  of  business  will  be  the  report  of  the  Com- 
mittee on  Organization  of  the  Industry,  Mr.  H.  H.  Scott,  of 
New  York  City,  Chairman. 
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REPORT  OF  THE  MEMBERSHIP  COMMITTEE 

Your  Committee  on  the  Organization  of  the  Industry  reports 
the  membership  as  of  this  date  to  be : 

June  II,  1912    A,  1 134;  B,  9725;  C,  45;  D,  240;  E,  940;  Total,  12,084. 
The  net  gain  by  classes  since  the  reading  of  the  last  report 
is  as  follows: 

Class  A 176 

"      B  3071 

"      C  26 

"      D  14 

"      E  132 

Total    3419 

A  comparison  shows  that  the  net  gain  for  the  past  year  is 
more  than  the  total  membership  of  three  years  ago  and  is  376 
more  than  the  increase  of  191 1  over  1910. 

There  have  been  added  three  new  Geographical  Sections, 
viz.:  the  Northwestern,  Iowa  and  Michigan  Sections,  and  we 
now  have  a  total  of  ten  Geographical  Sections.  The  tables 
appended  to  this  report  show  the  comparative  growth  of  these 
various  Sections  and  your  Committee  desires  to  call  especial 
attention  to  the  excellent  increases  made  by  Pennsylvania,  Eastern 
New  York  and  Canada. 

Our  Class  A  membership  shows  a  net  gain  of  176  members 
as  compared  with  an  increase  of  108  last  year.  This  is  an 
excellent  increase  and  is,  with  possibly  one  exception,  the  largest 
increase  in  numbers  that  has  yet  been  made  in  any  one  year. 

At  the  suggestion  of  President  Gilchrist  a  dignified  pledge 
was  sent  to  various  members  asking  them  if  they  would  be  one 
of  a  Committee  of  100  who  would  use  their  best  endeavors  to 
obtain  one  Class  A  member.  We  readily  obtained  the  too 
signatures  and  to  date  we  have  approximately  35  additional 
Class  A  members  as  a  direct  result  of  these  pledges. 

The  affiliation  of  the  three  Geographical  Sections  added 
about  100  Class  A  members,  Iowa  alone  contributing  69,  and  all 
three  Sections  continue  to  be  very  active  in  increasing  the  mem- 
bership. During  the  past  year  nine  new  Company  Sections  have 
been  formed,  adding  approximately  600  Class  B  members: 
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NEW  COMPANY  SECTIONS 

Columbus  Railroad  Co.,  Columbus,  Ga. 

Cosmopolitan  Electric  Co.,  Chicago,  111. 

Kansas  City  Electric  Co.,  Kansas  City,  Mo. 

Union  Gas  and  Electric  Co..  Cincinnati.  Ohio. 

Consolidated  Power  and  Light  Co.,  Deadwood,  S.  D. 

St.  Paul  Gas  Light  Co.,  St.  Paul,  Minn. 

Portland  Company  Section,  Portland,  Ore. 

Montgomery  Light  and  Water  Power  Co.,  Montgomery,  Ala. 

Indiana  and  Michigan  Traction  Co.,  Ft.  Wayne,  Ind. 

The  total  membership  in  the  37  Company  Sections  is  now 
approximately  7700,  while  the  total  Class  B  membership  is  9725. 
This  is  an  increase  of  approximately  2300  Class  B  members  in 
Company  Sections  and  shows  a  growth  of  about  1700  members 
in  the  Sections  formed  prior  to  our  last  report. 

Practically  all  of  the  Company  Sections  show  an  increase 
over  last  year,  but  your  Committee  desires  to  call  especial  atten- 
tion to  the  growth  of  the  following  Sections: 

The  Allegheny  County  Light  Co.,  Pittsburgh,  Pa. 
The  Consolidated  Gas  and  Electric  Light  Co.,  Baltimore,  Md. 
The  Brooklyn  Edison  Electric  Illuminating  Co.,  Brooklyn,  N.  Y. 
The  Denver  Gas  and  Electric  Co.,  Denver,  Colo. 
The  Commonwealth  Edison  Co.,  Chicago,  111. 
The  West  Penn.  Electric  Co.,  Connellsville,  Pa. 
•    The  Peninsular  Electric  Light  Co.,  Detroit,  Mich. 
The  Public  Service  Electric  Co.,  Newark,  N.  J. 
The  New  York  Associated  Companies,  New  York  City,  N.  Y. 
The  Philadelphia  Electric  Co.,  Philadelphia,  Pa. 
The  Toronto  Electric  Light  Co.,  Toronto,  Ont. 
The  Hamilton  Electric  Light  and  Power  Co.,  Hamilton,  Ont. 
The  Empire  District  Electric  Co.,  Joplin,  Mo. 

The  tables  showing  the  various  increases  by  Sections  are 
appended,  but  I  will  not  attempt  to  read  them.  The  Commercial 
Section  continues  to  have  a  remarkable  increase  in  growth,  but 
it  is  not  possible  to  report  the  total  at  this  time  because  the 
applications  made  within  the  last  few  days  have  not  been  turned 
over  to  the  Secretary.  The  Power  Transmission  Section  does 
not  show  a  very  marked  change,  but  we  now  have  an  active 
sub-committee  for  this  Section  and  we  look  for  improvement. 
In  justice  to  this  sub-committee,  it  is  but  right  to  say  that  it  was 
only  recently  organized. 

Your  Committee  has  followed  the  general  lines  of  last 
year's  campaign  except  that  we  have  materially  increased  the 
number  on  our  committee  and  have  depended  more  upon  per- 
sonal contact  than  upon  circular  letters. 
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Last  year  President  Freeman  predicted  that  the  Association 
would  in  the  near  future  have  25,000  members,  and  this  con- 
tinued rapid  growth  carries  us  well  on  toward  the  realization  of 
that  forecast. 

Respectfully  submitted, 


Committee 


H.  H.  Scott,  Chairman 
Ben  C.  Adams 
Harold  Almert 
H.  C.  Blackwell 

N.    H.    BOYNTON 

M.  R.  Bump 
C.  E.  Brenton 
Douglass  Burnett 
f.  p.  cummings 
J.  E.  Davidson 
E.  C.  Deal 

C.  N.  Duffy 
H.  G.  Glass 

P.  G.  GOSSLER 
H.  J.  GiLLE 

H.  E.  Grant 
Mike  S.  Hart 
E.  H.  Haughton 

D.  a.  Hegarty 

R.  W.  Hemphill,  Jr. 
C.  H.  Hodskinson 


George  C.  Holberton 

C.  W.  Hubley 

A.  H.  Jones 
Peter  Junkersfeld 
S.  M.  Kennedy 

T.  E.  Kenney 

E.   KlFER 

E.  E.  Larrabee 
W.  A.  Layman 

F.  J.  Lege 

D.  H.  McDougall 
J.  C.  McQuiSTON 
H.  I.  Markham 

E.  S.  Marlow 
L.  D.  Mathes 

B.  W.  Mendenhall 
T.  W.  Peters 
Van  D.  Rickert 

C  E.  White 
H.  M.  Winter 


Class  A  Companies  merged  or  consolidated  with  other  com- 
panies, 21.  * 

CLASS  B's  RESIGNED  FROM  LARGE  COMPANIES  FROM 
JULY,  191 1,  to  MAY,  1912 

Denver  Gas  and  Electric  Co.,  Denver,  Colo 44 

Commonwealth  Edison  Co.,  Chicago,  111 265 

Consolidated  Gas,  Electric  Light  and  Power  Co.,  Baltimore,  Md 41 

Boston  Edison  Electric  Illuminating  Co.,  Boston,  Mass 8 

Peninsular  Electric  Light  Co.,  Detroit,  Mich 10 

Empire  District  Electric  Co.,  Joplin,  Mo 65 

Kansas  City  Electric  Light  Co.,  Kansas  City,  Mo 9 

Union  Electric  Light  and  Power  Co.,  St.  Louis,  Mo 124 

Edison  Electric  Illuminating  Co.,  Brooklyn,  N.  Y 134 

Flatbush  Gas  Company,  Brooklyn,  N.  Y 5 

New  York  and  Queens  Electric  Light  and  Power  Co.,  Long  Island 

City,    N.    Y 39 

New  York  Edison  Co.,  New  York  City   : 133 

United  Electric  Light  and  Power  Co.,  New  York  City  16 

Westchester  Lighting  Co.,  Mt.  Vernon,  N.  Y 6 

Rochester  Railway  and  Light  Co.,  Rochester,  N.  Y 5 

Philadelphia  Electric  Co.,  Philadelphia,  Penn 44 

Allegheny  County  Light  Co.,  Pittsburgh,  Penn 83 

Milwaukee  Electric  Railway  and  Light  Co.,  Milwaukee,  Wis 67 

Toronto  Electric  Light  Co.,  Toronto,  Ont 89 

Montreal  Light,  Heat  and  Power  Co.,  Montreal,  Que 9 

1193 
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LIST  OF  COMPANY  SECTIONS 

19IZ  XQxa 

Birmingham  Railway,   Light  and   Power  Co.,   Birmingham, 

Ala 7  6 

Montgomery   Light   and    Water    Power    Co.,    Montgomery, 

Ala 55 

Denver  Gas  and  Electric  Co.,  Denver,  Colo 163  318 

Potomac  Electric  Power  Co.,  Washington,  D.  C 17  I3 

Columbus  Railroad  Co.,  Columbus,  Ga 6 

Savannah  Electric  Co.,  Savannah,  Ga 20  9 

Commonwealth  Edison  Co.,  Chicago,  111 1133  I554 

Cosmopolitan  Electric  Co.,  Chicago,  111 154 

Public  Service  Co.  of  Northern  Illinois,  Chicago,  111 400 

Des  Moines  Electric  Light  Co.,  Des  Moines,  Iowa 8  5 

Consolidated  Gas,  Electric  Light  and  Power  Co.,  Baltimore, 

Md 92  297 

Edison  Electric  Illuminating  Co.,  Boston  Mass 172  171 

Peninsular  Electric  Light  Co.,  Detroit,  Mich 48  104 

St.  Paul  Gas  Light  Co.,  St.  Paul,  Minn 25 

Empire  District  Electric  Co.,  Joplin,  Mo no  143 

Kansas  City  Electric  Light  Co.,  Kansas  City,  Mo 125 

Union  Electric  Lii?ht  and  Power  Co.,  St.  Louis,  Mo 274  182 

Public  Service  Electric  Co.,  Newark,  N.  J 122  202 

Edison  Electric  Illuminating  Co.,  Brooklyn,  N.  Y 608  687 

Buffalo  General  Electric  Co.,  Buffalo,  N.  Y 38  38 

New  York  Companies  Section,  New  York  City 1342  1490 

Rochester  Railway  and  Light  Co.,  Rochester,  N.  Y 130  130 

Union  Gas  and  Electric  Co.,  Cincinnati,  Ohio 23 

Portland  Companies  Se^'tion,  Portland.  Ore 136 

Penn.  Central  Light  and  Power  Co.,  Altoona,  Penn 18  15 

West  Penn.  Electric  Co.,  Conitellsville,  Penn 7  34 

Philadelphia  Electric  Co.,   Philadelphia,  Penn 528  577 

Allegheny  County  Light  Co.,  Pittsburgh,  Penn 219  315 

Metropolitan    Electric  Co.,   Reading,   Penn 1 1 

Scranton  Electric  Co.,  Scranton,  Penn 41  22 

Consolidated  Power  and  Light  Co.,  Deadwood,  S.  D 19 

San  Antonio  Gas  and  Electric  Co.,  San  Antonio,  Tex 45  30 

Utah  Light  and  Railway  Co.,  Salt  Lake  City,  Utah  15  13 

Milwaukee  Electric  Railway  and  Light  Co.,  Milwaukee,  Wis.      88  7z 

British  Columbia  Electric  Railway  Co.,  Vancouver,  B.  C.  . . .       25  41 

Hamilton  Electric  Light  and  Power  Co.,  Hamilton,  Ont 44 

Toronto  Electric  Light  Co.,  Toronto,  Ont 150  184 

MEMBERSHIP  OF  THE  GEOGRAPHIC  SECTIONS 

Class    Class     Clais    Class 
A  B  C  D 

Eastern  New  York  Section ^7      139         6      no 

Georgia  Section 17        29  i        22 

Michigan  Section 48      128  5  5 

Mississippi  Section   15        23         o  i 

Nebraska  Section 28        23  o  3 
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New  England  Section 

Class    Class     Class    Class 

A         B           C  D 

Maine    14         7         0  2 

New  Hampshire 19        10         o  o 

Vermont   16       21         o  2 

Massachusetts   48      347        30  129 

Rhode  Island   6       49         6  7 

Connecticut    20        41          9  8 

123      47^        45  148 

Pennsylvania  Section  75     1025        20  102 

Canadian   Section    53      481          9  58 

The  President:    If  there  are  no  remarks  on  Mr.  Scott's 
report,  we  shall  proceed  to  the  report  of  the  Secretary. 

Mr.  Martin  then  read  his  report  as  follows: 
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REPORT  OF  THE  SECRETARY 

It  is  with  much  pleasure  that  the  Secretary  of  the  Associa- 
tion makes  a  report  of  sustained  activity  and  unsurpassed  growth 
in  every  department  of  Association  work.  Correspondence  is 
always  an  indication  in  such  respects,  and  it  may  suffice  to  note 
that  the  number  of  letters  received  in  the  Secretary's  office  from 
June  to  June  reached  a  total  of  24,814,  while  the  number  of 
letters  sent  out  was  22,474.  This  would  give  a  daily  average 
for  working  days  of  the  year  of  80  in  and  74  out.  To  this  may 
be. added  the  fact  that  the  postage  bill  of  the  Association  for  the 
year  amounted  to  $4,213.05.  Owing  to  the  increase  in  the 
membership  of  the  Association  the  editions  of  the  Bulletin  have 
increased  from  month  to  month  so  that  100,000  copies  have  been 
mailed.  In  addition  to  this  the  office  has  issued  about  20,000 
copies  of  circulars  and  nearly  12,000  bills.  If  for  no  other  rea- 
son than  the  amount  of  work  indicated  by  such  statistics,  it  has 
been  found  necessary  to  give  the  Secretary  an  assistant  who 
can  assume  responsibility  in  the  frequent  absences  from  the 
office  now  demanded  of  the  Secretary  by  the  increasing  number 
of  Geographic  and  Company  Sections.  An  additional  reason 
for  this  increase  in  force  is  found  in  the  fact  that  at  the  end  of 
the  present  administration  it  is  proposed  to  place  in  the  office  of 
the  Secretary,  and  under  his  administration,  the  Question  Box 
which  for  some  years  past  has  been  carried  on  in  the  office  and 
at  the  entire  expense  of  one  or  other  of  the  larger  member  com- 
panies. The  Question  Box  assumes  each  year  more  importance 
as  a  swift  means  for  the  intercommunication  and  interchange  of 
ideas  and  experiences,  and  it  is  obvious  that  the  work  connected 
therewith  will  tend  still  further  to  develop  the  amount  of  cor- 
respondence which  has  to  be  handled  in  the  Secretary's  office. 
In  addition  to  all  these  items,  it  may  be  added  that  free  use  is 
made  of  postal  cards  for  various  purposes  and  that  several 
thousand  were  issued  in  advance  of  the  convention  with  particular 
reference  to  Seattle. 

During  the  past  year,  on  the  initiative  of  the  President,  a 
cover  was  added  to  the  Bulletin,  giving  it  more  the  character 
of  a  magazine,  and  it  is  proposed  during  the  coming  year  to 
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adopt  a  standard  magazine  size  for  the  page  as  well  as  to  make 
such  modifications  in  the  typography  as  will  increase  the  amount 
of  reading  matter  without  an  undue  increase  in  the  expense  of 
publication.  In  fact,  the  idea  is  to  throw  more  weight  and 
emphasis  on  the  Bulletin  as  a  means  for  the  dissemination  of 
information  and  knowledge  with  regard  to  the  Association  and 
its  work,  and  to  lessen  as  far  as  possible  the  heavy  expense  now 
incurred  in  the  issuance  of  the  annual  Proceedings  in  their 
present  shape.  It  is  not,  perhaps,  realized  that  out  of  an  income 
of  about  $100,000  nearly  one-half  is  spent  on  the  publications 
of  the  Association,  and  in  spite  of  the  most  rigid  economy  this 
amount  is  likely  to  grow  unless  steps  are  taken  to  reduce  the 
annual  expense  of  the  Proceedings.  During  the  past  year  this 
item  alone  amounted  to  nearly  $20,000,  to  which  must  be  added 
about  $7,000  for  advance  copies  of  papers  and  reports  handed 
out  at  the  New  York  Convention.  Such  an  expense  is  dispropor- 
tionate and  the  plan  now  approved  "by  the  Executive  Committee 
is  to  sub-divide  the  Proceedings  so  that  each  member  will  receive, 
in  a  separate  volume,  those  papers  and  reports  in  which  he  is 
most  directly  interested,  1.  e.,  Technical,  Commercial,  Account- 
ing, Power  Transmission,  etc.  In  this  way  the  printing  bill 
can  probably  be  cut  down  25  per  cent,  leaving  more  money  avail- 
able for  the  development  of  the  Bulletin,  At  best,  the  Proceed- 
ings cannot  be  issued  until  five  or  six  months  after  the  con- 
vention, whereas  any  event  or  fact  of  importance  can  be  placed 
before  the  membership  in  the  Bulletin  within  a  month. 

As  thus  indicated,  the  amount  of  publishing  that  the  Asso- 
ciation has  already  undertaken  is  considerable,  and  the  question 
confronts  us  as  to  how  far  we  shall  go  in  this  direction.  During 
the  past  year  we  have  issued  12,500  two- volume  sets  of  Pro- 
ceedings, each  of  which  consisted  of  over  2,000  pages  of  printed 
matter;  2500  copies  of  the  Revision  of  the  Question  Box  (a 
bound  volume  of  311  pages)  and  4000  copies  of  the  Electrical 
.Solicitor's  Handbook ;  while  for  the  present  convention  an  edition 
of  2500  copies  of  the  new  Electrical  Meterman's  Handbook,  a 
volume  of  nearly  1000  pages,  has  been  prepared.  In  addition  to 
this,  the  Commercial  Section  has  brought  out  2000  copies  of  the 
Commercial  Digest  in  loose-leaf  form  and  three  handsome 
pamphlets  devoted  to  specific  branches  of  work,  namely :  Indus- 
trial   Lighting,   20,000,    Residence    Lighting,    5000,    and    Street 


Digitized  by 


Google 


31 

Lighting,  io,cxx)  copies.  Many  of  these  pubHcations  are  due 
to  the  labor  of  standing  and  special  committees,  and  could  not 
be  issued  without  their  self-sacrificing  efforts,  but  it  is  plain 
that  there  must  be  a  limit  to  such  work,  and  that  in  the  long 
run  the  tendency  will  be  either  to  throw  this  work  on  the  office 
of  the  Secretary  or  to  make  contract  arrangements  with  regular 
publishers  of  technical  literature. 

The  demand  for  all  these  publications  of  the  Association  is 
large  and  active  throughout  the  year.  Successive  editions  of 
the  Handbook  are  called  for.  The  2500  copies  of  the  Revision 
of  the  Question  Box  issued  only  six  months  ago  are  almost 
exhausted  and  the  large  edition  of  the  Standard  Classification 
of  Accounts  has  been  entirely  used  up,  necessitating  a  further 
edition  of  500  copies  at  this  moment,  although  the  Accounting 
Committee  contemplates  a  revision  of  the  book  at  an  early  date. 
During  the  year  also,  as  is  well  known,  the  Commission  of  the 
Association  on  the  subject  of  Resuscitation  from  Shock  has 
reached  such  finality  in  its  work  as  to  enable  it  to  issue  through 
the  Association  a  chart  and  a  booklet,  1500  copies  of  these  having 
been  printed  for  this  convention.  It  seems  quite  likely  that  the 
editions  of  this  chart  and  booklet  may  easily  run  into  scores  of 
thousands  of  copies. 

Although  the  Association  has,  since  1906,  suspended  the 
publication  of  its  pamphlets  giving  the  rates  for  city  and  com- 
mercial lighting,  etc.,  of  its  member  companies,  it  has  continued 
the  practise  of  accumulating  these  data,  and  during  the  present 
year  has  secured  the  returns  of  over  700  member  companies  and 
systems.  While  this  information  is  not  put  into  print,  the  Sec- 
retary's office  is  in  constant  receipt  of  requests  for  it,  often  by 
telegraph,  and  has  supplied  a  great  many  member  companies  on 
request  with  full  tables  of  rates  in  cities  of  a  certain  size  or  in 
certain  localities  or  for  different  classes  of  business.  A  good 
deal  of  this  work  has  been  further  developed  by  the  Rate 
Research  Committee,  which  for  some  months  past  has  issued  a 
mimeograph  bulletin  on  rates  of  several  sheets  weekly  to  the 
member  companies  mo5t  interested. 

During  the  past  year  there  have  been  affiliated  with  the 
Association,  the  Northwest  Electric  Light  and  Power  Associa- 
tion, within  whose  borders  we  meet ;  the  Michigan  Electric  Asso- 
ciation and  the  Iowa  Association.    Company  Sections  have  also 
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been  formed  in  Kansas  City,  Milwaukee,  Cincinnati,  Mont- 
gomery, Portland,  Oregon,  and  St.  Paul.  It  is  interesting  to 
note  that  the  Company  Sections  in  both  Kansas  City  and  Port- 
land have  assumed  a  composite  character  by  taking  into  their 
membership  persons  in  the  vicinity  not  connected  directly  with 
the  local  company,  and  also  in  reaching  out  so  as  to  include 
central-station  employees  in  cities  adjacent.  The  Cosmopolitan 
Electric  Company,  in  Chicago,  has  also  organized  a  separate 
Company  Section  during  the  year,  thus  reinforcing  most  notably 
the  very  large  membership  already  enjoyed  in  that  region  by 
the  Commonwealth  Edison  Section  and  the  Public  Service  Com- 
pany of  Northern  Illinois.  It  might  be  added  that  during  the 
year  movements  have  been  afoot  in  other  cities  and  in  other 
States  for  Section  organization,  so  that  in  both  directions  the 
Association  advances  steadily  toward  its  destiny  in  the  federation 
of  all  the  State  associations  and  the  extension  of  the  individual 
membership  to  every  officer  and  employee  earnestly  and  actively 
interested  in  the  industry  as  affording  him  a  life  career. 

Cordial  and  intimate  relations  have  been  maintained  through- 
out the  year  between  the  Secretary's  office  and  the  offices  of  all 
the  Sections,  Geographic,  National  and  Company.  This  has 
involved,  naturally,  a  large  amount  of  correspondence,  as  well 
as  a  great  deal  of  telegraphing  and  long-distance  telephoning, 
especially  as  to  the  attendance  of  the  President,  or  the  Secretary 
or  some  representative  of  the  Association  at  meetings.  Both 
officers  have  been  kept  very  busy  'in  responding  to  invitations 
from  the  Sections  by  personal  attendance,  and  for  himself  the 
Secretary  can  report  visits  to  Canada,  Detroit,  Pittsburgh,  Scran- 
ton,  Philadelphia,  Newark,  N.  J. ;  Chicago,  Springfield,  Mass. ; 
Seattle,  Vancouver,  Portland,  Oregon;  Spokane,  St.  Paul, 
Minneapolis  and  Milwaukee.  On  behalf  of  the  Association  the 
Secretary  also  visited  Washington,  and  presented  to  the  Secre- 
tary of  Agriculture  resolutions  urging  his  department  to  study 
and  report  upon  the  increasing  relations  of  electricity  to  rural 
districts  and  the  farm. 

It  may  be  noted  in  connection  with  the  Seattle  convention 
that  unusual  efforts  and  outlay  have  been  required  to  cope  with 
the  problems  arising  in  connection  with  a  convention  so  far  from 
headquarters.  As  a  result,  some  fifty  papers  and  reports  were 
printed  in  New  York  and  were  delivered  in  Seattle  two  weeks 
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before  the  convention  began,  representing  1400  pages  of  printed 
matter  and  75,000  separate  copies.  In  addition  to  this,  complete 
sets  of  these  papers  and  reports  were  placed  on  the  special  trains 
headed  for  Seattle,  so  that  members  could  acquaint  themselves 
with  the  work  of  the  convention  in  advance  and  be  better  able 
to  participate  in  the  discussions.  The  bulk  of  this  work,  includ- 
ing the  making  of  nearly  400  illustrations,  was  done  within  a 
month,  and  all  this  is  exclusive  of  the  special  publications  referred 
to  in  other  paragraphs. 

The  increase  of  work  at  headquarters  has  not  only  necessi- 
tated an  increase  in  the  staff,  but  has  also  required  more  space 
for  its  performance,  so  that  the  Association  has  had  to  annex 
two  more  rooms,  giving  it  a  very  large  proportion  of  the  floor 
in  the  Engineering  Building  where  the  headquarters  are  located. 
In  addition  to  this,  the  Secretary  of  the  Commercial  Section  has 
also  established  offices  in  New  York  in  the  same  building,  occu- 
pying two  rooms  on  the  floor  below,  while  other  space  has  been 
taken  on  for  storage  purposes.  It  will  readily  be  seen  that  if 
the  Association  continues  to  grow  at  its  present  pace,  to  do 
which  it  is  only  necessary  for  it  to  expand  at  the  same  rate  as 
the  industry,  we  shall  soon  be  confronted  with  a  very  serious 
problem  as  to  office  accommodations. 

In  conclusion,  the  Secretary  desires  to  place  on  record  his 
keen  appreciation  of  the  loyalty  of  the  office  force  under  his 
direction,  without  whose  help  it  would  have  been  quite  impos- 
sible for  him  to  place  before  the  Association  the  present  record 
of  work  accomplished. 

The  President:  Is  there  any  discussion  on  the  Secretary's 
report?  If  not,  we  have  a  resolution  to  be  offered  by  Mr. 
Freeman. 

Mr.  W.  W.  Freeman,  Brooklyn,  New  York:  I  should  like 
to  submit  a  resolution  for  consideration  at  this  time.  The  Presi- 
dent in  his  report  has  referred  to  the  activity  of  Past-Presidents 
in  the  affairs  of  this  Association,  and  in  fact  their  attendance 
has  been  a  marked  feature  of  every  convention,  this  convention 
being  no  exception  to  the  rule.  That  fact  makes  more  noticeable 
the  absence  of  one  of  our  Past-Presidents,  Mr.  Louis  Ferguson, 
of  Chicago,  who  has  always  been  at  the  conventions  and  who, 
but  for  a  serious  illness,  would  be  here  this  year.     I  am  sure 
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we  shall  greatly  miss  his  genial  presence  and  forceful  partici- 
pation in  the  debates  of  this  convention.  It  is  fitting,  and  I  take 
pleasure  in  submitting  a  resolution  that  the  Secretary  be 
instructed  to  communicate  to  him  our  greetings,  our  deep  regret 
at  his  absence,  and  the  pleasure  with  which  we  have  received 
news  of  his  convalescence. 

The  motion  was  seconded  and  carried. 

The  President:    The  next  number  is  the  report  of  the 
Insurance  Expert,  Mr.  W.  H.  Blood,  Jr.,  of  Boston,  Mass. 
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REPORT  OF  THE  INSURANCE  EXPERT 

It  is  gratifying  to  note  that  during  the  past  two  years  the 
Fire  Underwriters  have  been  giving  more  attention  to  the 
scientific  rating  of  electric  power  stations  than  previously.  The 
electric  light  operators  have  also  come  to  realize  more  forcibly 
than  before  that  by  building  upon  specifications  made  by  the 
Underwriters,  and  by  adopting  more  careful  housekeeping 
methods,  they  not  only  secure  lower  premium  rates,  but  also 
make  their  plants  less  liable  to  be  put  out  of  commission  by 
fires.  It  is  to  be  hoped  that  the  Underwriters  will  continue  their 
work  of  rate  revision,  and  it  is  believed  that  if  they  are  persist- 
ently and  judiciously  encouraged  by  the  electric  lighting  com- 
panies, they  will  be  more  expeditious  in  achieving  the  results 
which  we  are  looking  for. 

Improvements  in  risks  are  constantly  going  on,  consolida- 
tions of  properties  are  wiping  out  the  old  and  dilapidated  installa- 
tions, and  as  new  plants  are  built  they  are  being  constructed 
along  lines  which  will  secure  the  lowest  fire  insurance  rates. 
Managers  of  properties  are  also  giving  closer  attention  to  the 
smaller  details  of  keeping  their  plants  clean,  of  eliminating  oil 
and  waste,  and  of  making  wiring  safe,  all  of  which  are  as  impor- 
tant as  the  original  construction  of  the  buildings. 

That  there  is  still  some  work  for  the  Underwriters  to  do 
in  scientific  rating  is  clearly  brought  out  in  the  report  of  D.  L. 
Gaskill,  Secretary  of  the  Ohio  Electric  Light  Association,  based 
on  statistics  gathered  from  Ohio  Central  Stations.  This  report 
says:  "Rates  are  entirely  unequal,  ranging  from  .8  of  i  per 
cent  to  4  per  cent  per  annum  and  seem  to  bear  no  relation  to 
the  kind  of  risk  or  its  fire  hazard.  In  one  instance  a  frame 
building,  with  a  paper  roof,  had  the  rate  of  i  per  cent,  while  in 
another,  a  brick  station  with  metal  roof  had  a  rate  of  3  per  cent. 
In  one  large  city  station,  with  every  fire  protection  known,  the 
rate  is  4  per  cent  per  annum,  and  this  station  reports  that  it 
never  had  a  fire." 

Liability  insurance  is  at  the  present  time  in  a  chaotic  con- 
dition. In  many  States,  workmen's  compensation  laws  are  being 
considered  or  have  already  been  enacted.     What  the  effect  of 
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these  will  be  when  they  come  to  be  enforced  is  entirely  a  matter 
of  conjecture.  In  States  where  there  is  no  agitation  it  is  antici- 
pated that  jurors  will  be  somewhat  influenced  by  settlements 
obtained  in  nearby  States  under  the  newly  enacted  laws. 

The  State  of  Washington  has  recently  passed  a  compensa- 
tion law  which  is  based  on  the  theory  that  industry  should  bear 
the  greater  portion  of  the  burden  of  the  cost  of  its  accidents. 
Each  employer  is  required  to  pay  into  the  State  treasury  a  cer- 
tain percentage  of  his  total  pay-roll  for  the  year.  Diflferent 
occupations  are  classed  together  and  the  theory  is  to  make  each 
class  self-sustaining.  Electric  light  and  power  plants  are  classed 
with  interurban  railroads  and  quarries,  and  have  a  rate  of  4 
per  cent.  In  some  ways  the  scheme  appears  to  have  merit,  but 
one  fundamental  objection  toi  it  is  that  it  tends  to  destroy  care 
of  operation  in  individual  plants.  The  entire  class,  which  has 
been  arbitrarily  selected,  bears  the  burden,  and  any  individual 
property  may  be  operated  with  care  or  with  negligence,  as  it 
sees  fit,  and  it  will  receive  no  credit  nor  pay  any  penalty  for 
so  doing. 

This  mixed-up  condition  of  aflfairs  above  referred  to  has,  in 
many  instances,  caused  the  liability  companies  to  double  their 
rates,  and,  although  this  makes  a  large  burden  for  the  electric 
lighting  companies,  we  are  not  in  a  position  to  say  that  the 
insurance  companies  are  entirely  unjustified  in  taking  this  course. 

To  secure  liability  insurance  at  cost,  a  scheme  of  inter-insur- 
ance has  been  worked  out  and  put  into  effect  at  St.  Louis.  The 
idea  is  not  new,  and  while  it  has  worked  well  in  sc»ne  groups 
of  manufacturers,  and  particularly  so  as  applied  to  fire  insurance, 
notably  the  cotton,  woolen  and  other  mill  mutuals  of  New 
England,  it  has  more  often  been  a  failure.  This  Utilities 
Indemnity  Exchange,  as  it  is  called,  is,  I  believe,  the  first  attempt 
to  organize  public  utilities  along  these  particular  lines.  The  out- 
come of  this  experiment  will  be  watched  with  interest. 

The  National  Electric  Light  Association  has  followed 
closely  the  efforts  of  Mr.  Henry  N.  Staats,  Insurance  Expert  of 
the  American  Railway  Association,  to  form  a  mutual  electric 
railway  insurance  organization,  and  while  thus  far  he  has  not 
realized  his  ideal,  he  has  achieved  success  along  other  lines,  for 
he  has  secured  remarkable  reductions  in  rates  for  street  railway 
properties  from  the  stock  companies,  and  has  been  successful  in 
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convincing  the  senior  mutual  insurance  companies  that  a 
sprinkled  car  barn  is  a  good  risk. 

Due  to  the  fact  that  it  is  believed  the  practise  of  electric 
wiring  is  becoming  fairly  well  standardized  and  that  as  a  con- 
sequence there  is  less  need  of  frequent  revision  of  rules,  the 
Electrical  Committee  of  the  National  Fire  Protection  Association 
has  decided  to  hold  biennial  public  meetings  instead  of  annual 
ones.  An  interim  meeting  of  the  committee  itself,  however,  was 
held  in  Boston  on  March  22  of  this  year,  and  many  points  of 
interest  were  discussed,  and  in  most  cases  referred  to  committees 
with  instructions  that  they  report  at  the  next  public  meeting, 
which  comes  in  March,  1913. 

As  stated  in  the  report  of  the  Committee  on  Grounding 
Secondaries,  your  Insurance  Expert  presented  certain  resolu- 
tions to  the  Electrical  Committee  of  the  National  Fire  Protection 
Association,  and  this  committee  voted  to  approve  the  recom- 
mendations and  to  present  them  to  the  Electrical  Committee  at 
the  open  meeting  to  be  held  in  191 3,  for  the  purpose  of  having 
them  adopted  and  printed  in  the  191 3  Code. 

In  substance,  these  rules,  when  they  are  passed,  will  make 
it  mandatory  to  ground  secondary  alternating-current  circuits  up 
to  150  volts  and  permissive  above  that  voltage.  Special  emphasis 
is  also  laid  on  the  value  of  making  good  ground  connections 
through  metallic  water-piping  systems,  in  preference  to  any  other 
kind  of  ground,  in  the  "assurance  that  the  integrity  of  such  piping 
systems  will  in  no  way  be  affected." 

The  new  rubber-covered  wire  specifications  are  just  coming 
into  effect  and  it  is  too  early  as  yet  to  say  how  they  will  work 
out,  but  while  it  is  realized  that  they  are  imperfect  in  many  ways, 
it  is  admitted  that  they  are  a  great  improvement  over  the  old 
specifications. 

No  serious  attempts  have  been  made  this  year  to  make  any 
radical  change  in  the  rules,  but,  judging  from  past  experiences, 
we  may  look  in  1913  for  the  regular  number  of  suggestions  which 
will  tend  to  increase  the  cost  of  wiring.  The  New  York  City 
Wire  Department  has  adopted  a  rule  to  prohibit  the  use  of 
wooden  mouldings  after  June  i,  1913.  A  similar  rule  is  already 
in  effect  in  several  other  large  municipalities.  While  this  is 
probably  a  justifiable  regulation   for  the  larger  municipalities. 
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it  would  be  a  hardship  if  applied  to  most  of  the  smaller  cities 
and  towns. 

Recently  a  bill  was  introduced  in  the  Virginia  Legislature 
which  contemplated  placing  the  responsibility  for  the  condition 
and  suitability  of  all  the  electrical  apparatus,  fixtures,  wiring,  etc., 
in  the  customers'  premises  upon  the  company  supplying  the 
service.  Fortunately  the  bill  was  not  passed,  but  it  may  come 
up  again  at  the  next  session  of  the  Legislature.  If  it  should 
pass  it  would  make  the  operating  company  the  insurer  of  the 
wiring  in  every  house  connected  to  its  mains. 

Even  if  an  electric  light  company  operating  under  such  a 
law  should  make  frequent  inspections  of  all  inside  wiring  at  a 
large  cost,  it  could  not  be  sure  that  at  any  moment  safe  conditions 
might  not  be  changed  into  dangerous  ones  by  irresponsible  wire- 
men,  economical  owners  or  boy  amateurs.  It  is  not  conceivable 
that  enlightened  legislators  would  pass  such  a  bill  if  they  really 
knew  what  it  meant.  There  is,  however,  a  noticeable  tendency 
of  the  courts  to  hold  companies  for  contributory  negligence, 
though  in  some  cases,  upon  slender  evidence. 

In  a  recent  number  of  The  Electrical  Revieiv  and  Western 
Electrician,  the  editors  of  the  legal  notes  made  the  statement: 
"Where  the  owner  of  a  house  or  someone  of  his  family  or 
someone  acting  for  him  is  injured  because  of  defective  wiring 
or  defective  equipment  in  the  house,  the  company  is  liable.  This 
is  the  rule  even  though  the  company  is  not  responsible  for  the 
interior  installation.  If  a  third  person  or  company  has  installed 
the  interior  equipment  and  the  company  has  connected  up  its 
service,  the  company  is  responsible  for  accidents  occurring  from 
the  defective  installation."  While  this  is  an  extremely  strong 
statement,  and  certainly  is  subject  to  explanation  and  exceptions, 
still  it  brings  out  forcibly  the  necessity  for  greater  care  on  the 
part  of  operating  companies  in  keeping  their  own  outside  lines 
in  first-class  condition  and  of  exercising  a  much  more  close 
supervision  over  and  inspection  of  the  inside  wiring  installations 
to  which  they  are  furnishing  service. 

For  the  first  time  since  the  creation  of  the  office,  your  Insur- 
ance Expert  has  this  year  been  called  to  go  out  of  the  country. 
At  the  request  of  the  Montreal  Light,  Heat  and  Power  Company, 
he  went  to  Quebec  to  assist  the  company's  attorneys  in  defeating 
a  bill  which  contemplated  requiring  the  company  to  place  its 
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wires  underground  in  certain  residential  sections.  The  objec- 
tionable feature  of  the  bill  was  that  the  company  was  required 
to  go  to  a  large  expense  in  building  underground  conduits, 
wires,  etc.,  although  the  territory  was  but  sparsely  populated, 
and  it  was  not  allowed  to  recoup  itself  for  its  extra  and  unneces- 
sary investment  by  any  change  in  its  rates.  If  such  a  precedent 
had  been  established,  its  ultimate  conclusion  might  easily  have 
placed  Canadian  companies  in  the  hands  of  receivers,  simply  to 
satisfy  the  esthetic  demands  of  the  citizens  of  any  community. 
Fortunately  this  bill  was  killed. 

Sporadic  outbreaks  of  gasoline  lighting  competition  are  con- 
stantly reported,  but  they  are  not  of  serious  proportions.  The 
managers  of  electric  lighting  companies  seem  in  most  cases  to 
seek  sympathy  rather  than  advice.  Gasoline  competition  is  often 
looked  upon  as  a  mixed  blessing,  for,  while  the  electric  company 
generally  loses  a  few  customers,  the  use  of  gasoline  educates 
the  consumer  to  more  light  and  he  soon  comes  to  realize  that 
his  ill-smelling,  hot  and  dangerous  gasoline  lights  are  not  in  the 
s<tme  class  with  the  odorless,  cool  and  safe  electric  lights  of  his 
competitor.  The  continued  use  of  gasoline  for  lighting  is  gen- 
erally found  where  the  electric  company's  service  is  poor  or  its 
rates  high,  or  perhaps  both,  and  in  such  cases  the  electric  com- 
pany deserves  no  sympathy. 

An  unusual  situation  was  reported  last  year,  where  an 
electric  lighting  company  in  Hobart,  Oklahoma,  was  being  sued 
for  the  alleged  burning  of  a  large  business  block.  The  electric 
light  company  has,  during  the  year,  been  foreclosed,  and  while 
this  would  probably  make  a  judgment  against  the  company 
worthless,  it  is  interesting  to  note  that  the  case  of  the  lighting 
company  was  so  well  prepared  and  the  evidence  was  in  such 
shape  that  it  is  doubtful  if  the  insurance  companies  could  have 
secured  a  verdict  in  their  favor. 

Many  cases  are  called  to  the  attention  of  the  Insurance 
Expert  during  each  year,  but  often  a  case  is  so  far  along  that 
the  value  of  his  assistance  is  lessened.  If  requests  for  assistance 
were  made  earlier  in  the  proceedings,  the  experience  and  help  of 
the  Insurance  Expert  could  be  more  profitably  utilized. 

Respectfully  submitted, 

W.  H.  Blood,  Jr. 
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The  President:  Is  there  any  discussion  of  Mr.  Blood's 
report?  If  not,  we  shall  proceed  with  the  report  of  the  Com- 
mittee on  Progress,  Mr.  T.  C.  Martin,  New  York  City,  Chair- 
man. 

Mr.  Martin  :  The  report  of  the  Committee  on  Progress  is 
already  in  your  hands  and  as  it  is  a  document  of  one  hundred 
and  twenty  pages,  I  shall  not  make  an  attempt  to  read  it.  I 
would  like  to  state  that  at  the  suggestion  of  Past-President 
Doherty,  the  preparation  of  such  a  report  was  undertaken  seven 
>'ears  ago.  I  had  the  honor  of  being  made  the  committee  on 
the  subject  without  any  associate.  For  seven  years  past,  I  have 
had  the  privilege  of  presenting  such  a  report,  and  I  can  only 
say  that  I  return  to  the  task  each  year  with  renewed  pleasure  in 
the  opportunity  of  being,  in  this  respect,  the  historian  of  the 
Association  and  of  the  art.  The  report  has  changed  its  nature 
and  scope  somewhat,  from  year  to  year,  and  as  the  number  of 
committees  has  increased  it  has  necessarily  devolved  upon  them 
to  relieve  this  committee. 

You  will  note,  however,  that  the  report  each  year  gains 
somewhat  in  bulk,  and  is  an  evidence  of  the  expansion  of  our 
field  of  industry.  The  report  is  this  year  for  the  first  time 
in  two  sections,  Part  One  being  devoted  to  general  progress; 
Part  Two,  on  power  transmission  progress,  being  prepared  for 
this  convention  in  that  shape  at  the  special  request  of  Mr. 
Doherty,  who  is  Chairman  of  that  Section.  The  contents  of  this 
report  are  summarized  on  the  first  page  of  the  book. 

This  report  is  altogether  inadequate  as  a  representation  of 
what  I  would  have  done  had  I  had  a  little  more  time. 
[Applause.] 
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REPORT  OF  THE  COMMITTEE  ON  PROGRESS* 

PART  I 

GENERAL   GROWTH 

Born  in  Chicago,  hugging  the  shores  of  the  Atlantic  tightly 
for  twenty-five  years,  venturing  timidly  as  far  west  as  St.  Louis, 
Kansas  City  and  Denver,  this  year  the  National  Electric  Light 
Association  has  at  last  found  its  way  to  the  Pacific  Coast,  and 
thus  begins  a  new  chapter  in  its  history.  Having  embarked 
gaily  on  this  adventure,  it  will  assuredly  come  back  to  regions 
like  its  own,  possessed  of  such  illimitable  promise  and  progress, 
even  if  in  the  meantime  it  cultivates  and  frequents  those  older 
portions  of  the  country  where  density  of  population  and  produc- 
tion insure  a  more  immediate  and  safer  return  on  plant  and 
investment.  National  conditions  are,  indeed,  closely  analogous 
to  those  of  the  industry,  and  it  is  easily  discernible  to  a  student 
of  statistics  that  the  pivot  of  our  industry  coincides  significantly 
with  the  centre  of  population  as  it  shifts  slowly  westward.  But 
while  the  intensive  cultivation  of  the  field  impinges  necessarily 
with  most  force  on  the  solidified  areas  of  the  great  cities  and 
on  the  big  manufacturing  States,  it  is  to  the  Far  West  that  we 
look  for  the  huge  development  of  power-transmission  work, 
embracing  vast  territories  and  fructifying  mineral  and  agricul- 
tural resources  heretofore  unresponsive  to  the  breath  of  life  and 
hope.  In  the  Far  West  is  our  far-flung  battle-line,  and  there  will 
our  industry  reap  the  greatest  victories  of  courage  and  enterprise. 

This  section  of  the  country  in  which  we  meet  owes  more 
than  any  other  to  the  energy  and  ambition  of  individual  men  and 
of  capital  concentrated  in  public  utilities;  in  but  few  other  sec- 
tions has  been  manifested  more  vividly  the  spirit  of  antagonism 
that  would  deny  to  personal  initiative,  efficiency,  economy  and 
leadership  the  rewards  that  embody  in  a  very  trifling  degree  the 
total  gains  to  society.  Our  art  could  not  exist  or  gain  ground, 
however,  if  it  did  not  bring  with  it  greater  conveniences  and 
comforts  at  lower  cost  than  had  ever  been  enjoyed  before; 
and  we  rest  confident  in  the  belief  that  sooner  or  later  this 
fundamental  fact  must  be  realized  by  the  whole  body  politic, 
and  that  a  more  generous  encouragement  will  be  given  to  every 

•Part  II  of  thi«  Report,  for  the  Power  Transmission  Section,  is  printed  separately. 
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attempt  on  the  part  of  central-station  systems  to  extend  their 
networks  and  perfect  their  service.  We  all  realize,  if  no  one 
else  does,  that  public  good-will  is  our  largest  asset. 

During  the  past  year  there  has  happily  been  manifested  an 
increasing  tendency  on  the  part  of  capital  to  assist  in  the  develop- 
ment of  our  enterprises  in  the  central-station  field,  where  the 
public  good-will  has  been  cultivated  or  can  be  won  by  good 
service,  and  the  result  is  seen  in  an  activity  of  development 
never  equalled  since  the  earliest  days  of  the  art.  The  financial 
status  then  predicated  on  promises  is  now  based  on  results,  and 
must  yield  benefits  to  the  entire  nation,  for  it  means  the  carrying 
into  rural  districts  of  circuits  and  apparatus  hitherto  enjoyed 
chiefly  by  urban  centres.  The  encouraging  statistics  of  elec- 
trical industry  have  recently  been  brought  out  in  two  striking 
documents.  One  is  from  Stone  and  Webster  and  deals  with  six 
electric  railway  systems,  three  of  which  do  also  an  electric  light- 
ing business,  and  gives  comparisons  from  December  31,  1906, 
to  December  31,  19 10.  The  properties  are  distributed  all  over 
the  country.  The  figures  show  69.93  P^^  cent  increase  in  gross 
earnings;  166.45  P^r  cent  in  dividends,  and  140.58  per  cent  in 
reserves  and  surplus.  There  has  been  an  average  of  11.92  per 
-cent  increase  in  the  value  of  the  outstanding  securities.  Such 
items  are  significant.  Equally  so  are  the  curves  worked  out  by 
Henry  L.  Doherty  and  Company  last  December  showing  the 
relative  increases  and  decreases  of  the  gross  and  of  the  net 
earnings  of  steam  railroads,  of  electric  railways,  of  gas  and 
electric  companies,  and  of  "industrials,"  for  each  of  the  nine 
years  from  1902  to  1910.  They  obtained  the  gross  and  net  earn- 
ings of  all  the  steam  railroads  of  the  United  States,  and  of  all 
"industrials"  listed  on  the  New  York  Stock  Exchange  which 
could  be  traced  back  to  1902 ;  and  whose  aggregate  gross  for  that 
year  amounted  to  about  $1,250,000,000.  The  firm  obtained  the 
gross  and  net  earnings  of  the  electric  railways  in  most  of  the 
larger  cities  of  the  country,  and  similar  gas  and  electric  light  fig- 
ures, using  all  amounts  available  without  selection,  but  exclusive 
of  New  York  City.  All  of  these  great  barometer  sets  of  figures 
were  standardized  at  unity  for  1902,  and  the  percentage  calcu- 
lated of  their  subsequent  increases  and  decreases  based  on  1902. 
The  resulting  curves  prove  that  the  gross  and  net  earnings  from 
the  electric  and  gas  businesses  increased  the  most  rapidly,  and 
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that  they  are  practically  unaffected  in  their  rate  of  increase  even 
by  such  panic  conditions  as  those  of  1907  and  1908.  The  bearing 
of  such  data  on  questions  of  investment  is  too  obvious  to  need 
any  emphasis. 

Other  Aspects  of  Growth 

The  advances  in  the  industry  can  be  envisaged  from  other 
points  of  view  not  less  interesting.  For  example,  our  veteran 
fellow  member.  President  A.  C.  Dunham,  of  the  Hartford 
(Conn.)  Electric  Light  Ccmipany,  has  just  retired  from  the 
executive  chair  after  thirty  years  of  conspicuous  leadership,  and 
closing  a  period  of  unparalleled  activity  in  fostering  all  the 
successive  improvements  in  plant  and  in  enhancing  the  efficiency 
of  service  to  the  consiuner  while  lowering  the  price./  His  work 
has  received  due  recognition  at  the  hands  of  the  technical  press, 
and  was  well  summed  up  last  November  by  Prof.  C.  F.  Scott  at 
the  New  Mason  Laboratory  of  Mechanical  Engineering,  Yale 
University.  President  Dunham  began  his  central-station  man- 
agerial career  when  the  Hartford  plant  in  1882-3  had  a  connected 
load  of  45  commercial  arc  lamps  fed  from  a  second-hand  United 
States  dynamo  driven  by  a  50-hp  Armington  and  Sims  engine, 
in  a  wooden  lean-to  shed,  operated  by  steam  bought  from  a  local 
heating  company.  Those  are  fairly  humble  beginnings  for  a  big 
system.  The  data  given  by  Professor  Scott  show  that  since 
1901  the  company's  earnings  from  residence  lighting  have 
increased  500  per  cent;  from  commercial  power  sales,  410  per 
cent,  and  from  commercial  lighting,  210  per  cent  In  1902  the 
total  annual  output  was  11,000,000  kw-hour^,  and  in  1910 
35,000,000  kw^hours.  The  maximum  meter  rate  has  dropped 
from  17  cents  in  1894  to  10  cents  at  present.  In  1901  the  propor- 
tions of  the  total  earnings  were  as  follows:  Street  lighting,  17 
per  cent;  residence  lighting,  7  per  cent;  power,  22  per  cent; 
commercial  lighting,  54  per  cent.  In  1910  these  proportions 
were  6.5,  13.5,  36  and  44  per  cent,  respectively.  The  average 
earnings  of  the  company  were  4  cents  per  kw-hour  in  1901,  com- 
pared with  2.6  cents  at  present.  Meter  rates  for  power  now  run 
from  6  cents  to  1.33  cents,  the  lowest  rates  being  given  to  installa- 
tions of  about  300-hp  capacity  or  over,  operating  at  about  this 
load  for  at  least  ten  hours  daily.  In  1895  the  company  had 
twenty-four  generators  rated  at  1050  kw  total,  compared  witfi 
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ten  rated  at  i6,S<X)  kw  to-day.  Professor  Scott  stated  that 
practically  every  isolated  plant  in  Hartford  has  yielded  to  the 
superior  economy  of  central-station  service.  About  6000  homes 
are  supplied  with  light  by  the  company,  half  of  these  being 
served  at  60  volts  on  a  flat  rate.  It  might  be  added  that,  among 
other  pioneer  innovations,  the  plant  at  Hartford  was  the  first  to 
put  in  a  modem  steam  turbo-alternator;  that  there  the  first 
Nemst  glower  lamps  made  their  conmiercial  appearance ;  the  first 
storage  battery  in  central-station  work;  the  first  tungsten  street  ! 
lamps ;  the  first  central-station  polyphase  transmission  apparatus^ 
and  the  first  modern  methods  for  flat-rate  residence  lightingj,^ 
President  Dunham's  ideas  and  work  have  been  fiequentlj 
referred  to  in  the  Reports  on  Progress.  "^ 

An  excellent  summary  of  existing  conditions  in  the  technical 
end  of  the  industry,  on  which  the  sound  financial  situation  rests, 
was  given  before  the  Association  of  Edison  Illuminating  Com- 
panies last  September  by  President  Thomas  E.  Murray,  and  is 
in  place  here  in  discussing  the  general  growth.  The  treatment 
was  devoted  entirely  to  large  stations,  representing  the  very 
highest  type,  from  the  standpoint  of  reliability  of  service,  operat- 
ing economy  and  structural  excellence.  Larger  boilers  are 
coming  into  vog^e,  and  the  evolution  of  boiler  furnaces  is  such 
that  fuels  heretofore  considered  worthless  can  now  be  burned  to 
advantage.  Stokers  are  less  automatic  but  more  efficient  than 
formerly,  and  the  growing  scarcity  of  steam  sizes  of  anthracite,  ' 
rendering  a  greater  use  of  bituminous  coal  necessary,  carries 
with  it  a  wider  adoption  of  the  mechanical  stoker.  The  steam- 
piping  systems  now  in  use  are  designed  on  the  unit  system,  with 
interconnecting  mains  and  steam  speeds  of  12,000  feet  a  minute. 
Steam  pressures  still  remain  between  175  and  200  pounds, 
and  the  use  of  superheated  steam  is  becoming  more  general. 
A  great  improvement  in  boiler  feeding  has  followed  the  use  of 
the  centrifugal  pump  and  accurate  water  meters,  and  open 
heaters  and  forced  draft  are  most  widely  employed  in  later 
stations.  The  steam  turbine  has  supplanted  the  reciprocating 
engine  in  large  stations,  and  Mr.  Murray  doubts  if  any  more 
large  reciprocating  units  will  be  installed  for  power-station  pur- 
poses. Coming  to  the  electrical  equipment,  Mr.  Murray  held 
that  the  design  is  largely  influenced  by  the  character  of  the  load 
and  the  distance  to  which  energy  is  to  be  transmitted.    In  bus-bar 
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;  arrangements  standard  practise  favors  the  group  method  of 
generator  and  feeder  connections  having  two  sets  of  bus-bars 
sectionalized  at  one  or  more  points  by  switches./  For  bus  and 
switch  compartment  work  concrete  is  coming  largely  into  use, 
but  brick  makes  a  more  finished  construction,  while  for  high- 
tension  switches  and  for  flooring  high-tension  compartments 
soapstone  is  still  the  best  available  material.  The  improvements 
made  in  protective  devices  and  instruments  for  switchboards  are 
noted  by  the  author,  as  well  as  methods  of  control  which  have 
worked  well  in  practise,  especially  in  stations  having  system 
operators  or  load  dispatchers.  I  Under  the  caption  of  operating 
costs  Mr.  Murray  stated  that  at  the  present  time  attention  to 
station  economics  with  large  units  and  careful  design  has  resulted 
in  a  station  cost  which  is  gradually  approaching  a  minimum.  He 
divides  the  cost  of  a  fair-size  station  per  kilowatt  as  follows : 

Per  Cent 

Building  structure 30 

Boilers,  furnaces  and  boiler-room  auxiliaries 20 

Turbines,  generators  and  condensers  with  auxiliaries 25 

Piping  systems 10 

Switchboard  and  other  electrical  work 7 

Miscellaneous  small  items  not  otherwise  included 8 

^  Total 100 

The  importance  of  striving  after  a  low  cost  of  construction 
per  kilowatt  of  station  capacity  will  be  appreciated  when  it  is 
considered  that  the  effect  of  a  saving  in  the  station  investment 
cost  of  $5  per  kilowatt  is  equivalent  to  an  annual  saving  in  the 
coal  bill  of  12  cents  with  coal  at  $3  a  ton,  where  a  fixed  annual 
charge  on  the  investment  of  14  per  cent  is  allowed  to  cover  inter- 
est, depreciation  and  taxes.  It  would  appear,  according  to  Mr. 
Murray,  who  speaks  from  a  vast  experience,  that  further  improve- 
ments must  come  from  advances  in  the  direction  of  reduction 
in  cost,  increase  of  output  and  an  improvement  in  the  load-factor 
under  which  the  stations  operate,  rather  than  in  the  efficiency  of 
the  individual  units. 

Present  Statistics 

It  is  the  custom  to  give  in  this  Report  data  showing  the 
general  figtires  of  central-station  development,  and  usually  it 
has  been  possible  to  bring  the  statistics  down  to  April  i.  This 
year  the  Report  is  filed  a  month  earlier  than  usual,,  and  the 
latest  available  figures,  therefore,  are  those  of  the  McGraw  Elec- 
trical Directory  for  October,  191 1.     It  is  evident,  therefore,  that 
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these  figures  are  subject  to  an  increase  for  the  six  months  in 
order  to  render  them  comparable  with  the  figures  for  a  full  year 
given  in  the  Report  of  191 1,  which  would  imply  a  further 
increase  of  not  less  than  100  central  stations,  making  a  total  of 
6406  as  of  April,  1912: 

Summary  of  Central  Stations^  By  States,  October,  191  i 


cta»«  Number  of 

^^"  Companies 

Alabama   67 

Alaska    11 

Arizona    24 

Arkansas    76 

California   171 

Colorado   87 

Connecticut    55 

Delaware    16 

District  of  Columbia. . .  3 

Florida    57 

Georgia    129 

Hawaii    4 

Idaho   53 

Illinois   414 

Indiana    238 

Iowa  219 

Kansas  146 

Kentucky    91 

Louisiana    51 

Maine    97 

Maryland    44 

Massachusetts   148 

Michigan    271 

Minnesota  ., 190 

Mississippi    80 

Missouri   187 

Montana    44 

Nebraska    128 

Nevada    17 

New    Hampshire 60 

New  Jersey 96 

New   Mexico 21 

New  York 388 

North    Carolina 104 

North    Dakota 39 

Ohio   307 

Oklahoma   107 

Oregon    78 

Pennsylvania  3S8 

Philippine  Islands 3 

Porto    Rico 5 

Rhode  Island 11 

South    Carolina 60 

South    Dakota 58 

Tennessee  93 

Texas    254 

Utah    42 


Number  of 

New  in  This 

Issue 

I 
2 

I 

I 

4 

I 
o 
o 
o 

I 

3 
o 

I 

4 
o 

4 
8 

3 
2 
2 
o 
2 
2 

3 
o 
6 
o 
3 
o 
o 
I 
o 

3 
2 
I 
2 
2 

3 
o 
o 
o 
o 
I 

2 
2 
2 
I 


Number 
CsLTTjing 
Electrical 
Supplies 

39 
9 
15 
41 
89 
61 
30 

6 
o 

36 
64 

2 

31 
264 

143 
176 
102 

55 

26 

60 

28 

S8 
171 
143 

45 
120 

26 

90 

10 

32 

21 

15 
179 

53 

36 
174 

60 

51 

177 

2 

3 

o 

27 

49 

57 

193 

21 


Number  of 

Municipal 

Plants 

30 
O 
O 

14 
16 

9 

5 

6 

o 
13 
70 

o 

2 
98 
72 
51 

54* 

14 

24 

4 

7 
26 
108 
99 
41 
65 

2 
38 

o 

3 

9 

2 
50 
40 

9 

III 

40 

7 
40 

o 

o 

I 
18 

9 
26 
13 
13 
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StAt€.  Number  of        iH^H^^ThL        CalfJ^inif         Number  of 

^^^^  Companies        ^^'TJL"  J*""        ElectricJl  Municipal 

'•*"*  SuppHct  Planu 

Vermont    69  i  42  12 

Virginia    84  o  42  16 

Washington   105  3  81  9 

West  Virginia 59  i  30  6 

Wisconsin  225  4  157  68 

Wyoming   25  i  18  2 

5769  86  3460  1372 

Canada    450  5  235  144 

Mexico    67  o  38  o 

West  Indies 7  o  4  o 

Republic  of  Panama. . .             2  o  i  o 

Total 629s  91  3738  1516 

Number  of  plants  having  only  direct-current  circuit,  889;  number  of 
plants  having  only  alternating-current  circuit,  3997;  number  of  plants 
having  both  direct-current  and  alternating-current  circuit,  783;  number 
of  hydro-electric  plants,  in  whole  or  in  part,  1285;  number  of  plants 
supplying  steam  for  heating,  267;  number  of  plants  reporting  manufacture 
of  ice,  231. 

The  investment  in  the  industry  is  capitalized  to-day  in  the 
United  States  at  about  $2,500,000,000,  and  the  earnings  are 
currently  estimated  around  $350,000,000.  There  can  be  no  gjeat 
exactness  to  these  estimates,  as  the  government  census  of  central 
stations  will  not  be  taken  until  next  year,  and  the  last  United 
States  report  is  that  of  1907.  The  earnings  are  probably  higher 
than  here  indicated,  if  the  percentage  dues  paid  by  member 
companies  are  any  criterion,  or  the  returns  furnished  to  various 
Public  Service  Commissions,  but  it  must  be  remembered  that  the 
natural  gains  from  larger  output  are  constantly  offset  by 
voluntary  reductions  in  rates.  The  output  from  2,221,773  kw  of 
dynamo  capacity  in  1907  was  nearly  6,000,000,000  kw-hours. 
Both  figures  have  probably  doubled  by  this  time,  and  12,000,- 
000,000  kw-hours  at  only  3  cents  would  give  a  gross  income  of 
$360,000,000.  The  average  rate  is  probably  somewhere  between 
3  and  4  cents.  It  would  not  be  surprising  if  the  total  central- 
station  income  in  the  United  States  to-day  is  nearer  $400,000,000. 

FOREIGN   COMPARISONS 
England  and  Germany 

Its  valuable  tables  of  British  central-station  connected  load 
were  published  last  January  by  the  London  Electrician  as  usual. 
It  would  appear  that  there  is  a  steady  but  not  large  increase. 
In  London  the  connected  load  at  the  beginning  of  the  year  was 
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396,488  kw,  and  in  the  "provinces"  1,172,189  kw.  In  1909  the 
provincial  load  first  ran  about  1,000,000,  so  that  the  gain  has  been 
about  10  per  cent  in  the  elapsed  period.  In  London,  companies 
have  about  two-thirds  of  the  load;  in  the  country,  municipal 
plants  have  about  three-quarters  of  it.  In  the  United  States, 
85  per  cent  of  our  plants  are  in  places  of  less  than  5000  people. 
In  the  United  Kingdom,  conditions  are  reversed,  and  fully  75 
per  cent  serve  towns  of  over  10,000  population.  The  Electrician 
tables  total  493  undertakings,  and  the  total,  including  all  power- 
transmission  systems,  is  somewhere  between  500  and  600. 

In  such  respects  Germany  makes  a  much  better  showing, 
Herr  G.  Dettmar  giving  figures  in  March,  191 1,  of  2526  stations, 
as  compared  with  1978  in  1909;  while  in  April,  191 1,  698 
stations  were  said  to  be  under  construction,  which,  if  true,  is 
something  even  this  country  could  not  equal,  though  probably 
most  of  them  were  very  small.  It  is  a  striking  fact  that  of  the 
2526  plants,  no  fewer  than  one-half,  or  1437,  were  without  com- 
petition from  gas  works,  an  evidence  of  the  small  size  of  the 
community  served. 

According  to  the  Verband  Deutscher  Elektrotechniker,  in  a 
report  of  April,  191 1,  of  these  2526  stations,  70  per  cent  were 
owned  privately  and  30  per  cent  were  owned  by  municipalities 
or  provinces;  and  2053  of  them  were  devoted  exclusively  to 
electricity.  The  others  were  or  had  "side  lines."  The  reporting 
stations  had  a  total  of  2477,849  kw  of  connected  load,  with  a 
plant  capacity  of  1,466418  kw  back  of  it.  Of  the  load,  only 
810,046  kw  was  in  incandescent  lamps,  and  130,175  kw  in  arc 
lamps.  The  ntmiber  of  kw-hours  sold  by  543  of  the  plants  was 
1,245,541,000,  being  an  increase  of  31  per  cent  in  two  years,  as 
compared  with  an  increase  of  15.8  per  cent  in  1910-11  in  the 
volume  of  gas  produced  by  German  gas  plants. 

The  conditions  of  public  lighting  in  England  and  Germany 
would  indicate  that  electricity  in  Europe  has  not  yet  come  so 
fully  into  its  own  as  in  America.  To  quote:  "During  191 1  the 
Common  Council  of  the  City  of  London  came  to  a  decision 
regarding  the  street  lighting  of  the  area  under  their  control. 
The  result  is  in  the  nature  of  a  compromise — both  gas  and 
electricity  are  to  be  used  to  a  greater  or  less  extent,  the  former 
in  the  majority  of  the  main  streets,  and  the  latter  in  the  side 
streets.     Manchester,  on  the  other  hand,  is  still  in  the  throes 
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of  a  struggle  regarding  which  system  of  street  lighting  is  to  be 
employed.  Both  electricity  and  gas  are  now  being  used  experi- 
mentally, and  the  result  of  the  trial  is  not  yet  known.'*  If  elec- 
tricity, after  forty  years,  had  gone  no  further  than  the  side 
streets  and  experiments  whose  results  are  still  uncertain,  we 
might  well  feel  discouraged.  To  read  such  things  gives  the 
same  sensations  as  reading  accounts  of  the  "trial"  of  Joan 
of  Arc. 

Valuable  data  as  to  the  actual  conditions  of  street  lighting 
in  London,  Berlin  and  Paris  are  given  in  a  series  of  articles  in 
the  London  Electrical  Revieio  by  Mr.  L.  Crouch.  Table  I 
contains  his  summary  of  illumination  values  recommended  by 
various  authorities  for  London,  Paris  and  Berlin  streets.  The 
ratio  of  maximum  to  the  minimum  illumination  falls  as  low  as  5 
in  certain  of  the  main  Berlin  streets  where  flame-arc  lamps  of 
the  latest  type  are  used.    This  remarkably  uniform  illumination 

Table  I— Average  Illumination   Allowances  in  London,   Paris  and 

Berlin 

Minimum  Maximum  Mean 

Poot-candle  Foot-candle  Foot-candle 

Smallest  side  streets 0.0085  0.85—1.28  0.13— 0.26  or  0.34 

Fairly  busy  streets 0.128  4.25  0.425 — 0.85 

Main  streets   0.170—0.255  8.5—12.8  1.70 

Table   II — Approximate   Present   Use  of   Various   Lamps   in    Street 
Lighting  in  the  United  Kingdom 

incandescent  lamps 
Carbon  Filament 

16  cp  and  under 3.000 

25  cp  to  50  cp,  inclusive 1,700 

Miscellaneous    3,600 

Nernst 

0.5    amp 980 

I       amp 150 

Miscellaneous   570 

Metallic  Filament 

16  cp  1,300 

25  cp  to  50  cp,  inclusive 10,900 

100  cp  2,500 

200  cp  to  1000  cp 400 

Miscellaneous 37»ooo 

Carbon  and  metallic  filaments  mixed 12,900 

ARC  lamps 

Inclosed 

5  amp.  to  7  amp 1,000 

Miscellaneous   2,400 
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Open 

5  amp.  to    7  amp 720 

7  amp.  to  10  amp 6,400 

12  amp.  to  15  amp i,i5o 

Miscellaneous   3»400 

Flame 

8  amp.  to  10  amp 1,500 

Miscellaneous   2,200 

Mixed  arc  lamps 8,500 

Table  III — Percentage  Value  of  Various  Annual  Charges 

/ Pbrcbntags  Value  of x 

Capital  Attend- 

Type  of  Lamp  Charges  Energy  Renewals  ance 

Ordinary  arc 6.0  81 .8  3.6  8.6 

Flame  arc 10.8  50.6  23.2  15.4 

Metallic   filament 71  79-6  11. 7  1.6 

Carbon   filament 9-7  82.3  5.7  2.3 

is  attained  by  the  use  of  high  candle-power  units  mounted  at 

great  height.     In  Table  II  is  given  an  approximate  estimate  of 

the  number  of  lamps  of  various  kinds  used  for  street  lighting 

throughout   the    United    Kingdom.     'In    Table    III    are    shown 

relative  values  for  interest  on  investment,  cost  of  energy,  renewals 

and    attendance    for    various    types    of    lamps    under    London 

conditions. 

Conditions  in  Sivitzcrland 

Figures  lag  behind  when  one  comes  to  other  EuropeaiT^ 
countries.  This  Report  last  year  gave  607  supply  stations  as  the  \ 
development  in  Switzerland ;  the  figures  for  1909  show  675  plants 
that  sell  electrical  energy — 228  stations  have  their  own  generating 
plant,  64  stations  buy  part  of  their  energy  from  other  stations, 
while  383  stations  buy  the  whole  energy  from  others.  Of  these 
stations  which  have  their  own  generating  plants,  complete  data 
are  available  from  only  176  stations.  Of  these,  90  stations  are 
pure  water-power  plants  with  a  rating  of  11,426  kw,  or  40.5 
per  cent  of  the  total:  66  are  combined  water-power  and  steam 
stations  with  a  rating  of  156,612  kw,  or  57  per  cent  of  the  total ; 
5  stations  are  operated  by  steam  only  with  a  rating  of  10 12  kw 
(0.4  per  cent)  ;  13  stations  have  internal-combustion  engines 
(1280  kw),  and  2  stations  have  steam  and  combustion  engines 
(4500  kw).  The  largest  rating  of  a  station  is  31,380  kw.  There 
are  58  stations  from  100  kw  to  500  kw,  and  61  stations  with 
ratings  below  100  kw.  Seventy  per  cent  of  the  total  equipment 
rating  is  installed  in  plants  with  more  than  5000  kw.  The  first 
cost  for  61   stations  with  ratings  below    100  kw  was,  on  the 


Digitized  by 


Google 


52 

/  average,  $599  per  kilowatt,  while  the  average  for  the  stations 
above  1000  kw  was  only  $240  (the  figures  in  the  latter  case 
varying  between  $168  and  $334).  Compared  with  respect  to  the 
type  of  prime  movers,  the  first  cost  per  kilowatt  was  $191  for 
water-power  plants,  $279  for  combined  water  and  steam  plants, 
$480  for  pure  steam  plants  and  $595  for  gas-engine  plants. 
Nineteen  and  three-tenths  per  cent  of  the  plants  generate  direct 
current  only,  66  per  cent  single-phase  or  polyphase  currents, 
15  per  cent  both  direct  current  and  alternating  current 
Fifty-three  per  cent  of  all  long-distance  lines  are  on  the  3-phase 
system,  4  per  cent  on  the  2-phase  system,  32  per  cent  on  the 
single-phase  system  and  12  per  cent  carry  direct  current.  The 
maximum  e.m.f.  for  long-distance  lines  is  50,000  volts  (Brusio) 
for  alternating-current  transmission,  and  25,000  volts  (St. 
Maurice  to  Lausanne)  for  direct-current  transmission  systems. 
The  latter  example  is  quite  unmatched  by  anything  in  America. 

Austrian  Central  Stations 

There  were  in  Austria,  July  i,  191 1,  740  stations  with  an 
aggregate  rating  of  378,736  kw,  against  675  stations  with  318,614 
kw  in  the  preceding  year.    Of  these,  287  stations  were  municipal ; 

NuMBBR  OP  Stations 

For  For 

Light!  nsr  Power 

Meter  rate  without  discount 150  138 

Meter  rate  with  discount 142  135 

Flat  rate  206  128 

Mixed  rate  (meter  and  flat  rate) 134  94 

No  information  available 108  245 

Total 740  740 

453  were  owned  by  private  persons  or  corporations.  Of  these 
stations  332  were  operated  by  water-power,  129  by  steam-power,  yy 
by  gas,  92  by  water  and  steam,  54  by  water  and  gas,  19  by  steam 
and  gas,  11  by  steam,  water  and  gas,  and  26  buy  electricity  in 
bulk;  425  stations  use  overhead  wires,  21  cables,  216  cables  and 
overhead  lines,  while  no  information  about  this  point  is  available 
from  78  stations.  Of  451  direct-current  stations,  203  use  a 
2-wire  system,  246  a  3-wire  system  and  two  a  S-wire  system. 
The  table  gives  information  on  the  rate  systems  in  use.  Among 
the  stations  using  a  meter  rate  with  discount  there  arc  seven 
stations  with  a  double-rate  system. 
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In  the  city  of  Vienna  there  were,  in  igcx),  three  stations 
owned  by  companies  with  1,102,000  connected  lamps  and  pro- 
ducing 27,500,000  kw-hours.  Now  there  is  only  one  station 
owned  by  a  company  with  432,000  connected  lamps  and  produc- 
ing 8400,000  kw-hours,  and  besides  this  the  municipal  central 
station,  which  supplies  energy  for  lamps  and  motors  (not  includ- 
ing traction)  and  produces  44,421,000  kw-hours,  the  connected 
lamps  numbering  2,077,000.  The  receipts  of  the  three  privately 
owned  companies  in  1900  were  $1,115,000,  while  the  receipts  of 
the  municipal  station  in  1909  were  $4,760,000.  The  receipts  of 
the  one  station  owned  by  a  company  were  $780,000. 

Russia  and  Japan 

The  only  other  two  countries  in  regard  to  which  recent 
figures  are  available  are  Russia  and  Japan.  There  are  only  62 
central  stations  in  European  Russia.  On  the  other  hand,  St. 
Petersburg  has  the  largest  number  of  incandescent  lamps  in  use 
in  proportion  to  population  of  any  city  in  Europe,  being  440  per 
1000,  as  compared  with  240  for  Vienna,  185  for  Paris,  184  for 
London  and  176  for  Berlin.  The  corresponding  figure  for  the 
Borough  of  Manhattan,  New  York  City,  is  over  2000,  and  for 
Brooklyn  over  1000.  The  rates  per  kw-hour  in  Russia  vary 
from  I2j4  cents  for  Kiel  to  i6y2  cents  for  St.  Petersburg  and 
25  cents  for  Moscow. 

At  the  end  of  June,  191 1,  there  were  367  diflFerent  electrical 
companies  operating  in  Japan,  representing  a  total  capitalization 
of  $225423,000.  Plants  under  construction  represent  $167,- 
767,000,  and  projects  on  which  work  has  not  yet  commenced  call 
for  $53470,000.  Of  the  latter,  127  are  electric  light  and  power 
plants  and  19  electric  railways.  Of  capital  advanced  by  Japanese 
banks  during  the  past  year  to  industrial  enterprises,  amounting 
to  $15,350,000,  more  than  half  ($8,900,000)  was  to  electrical 
companies. 

REGULATION    AND   RATES 

Public  Service  Commissions 

The  year  has  witnessed  a  marked  extension  of  the  principle 
and  practise  of  regulating  public  utilities  by  public  service  com- 
missions, the  underlying  idea  being  the  same  in  all  cases  with  a 
wide  variety  in  methods  of  application.    The  two  most  notable 
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additions  at  this  writing  are  the  new  commissions  of  California 
and  Ohio,  although  the  subject  is  up  again  in  the  District  of 
Columbia,  and  has  been  seriously  agitated  in  a  number  of  States, 
North,  South  and  West.  In  one  or  two  instances,  as  in  Maryland, 
the  commission  has  been  sharply  called  upon  to  prove  its  "going 
value''  to  the  public,  and  to  declare  dividends  before  it  has  barely 
got  into  operation. 

In  California  the  new  law  makes  use  of  the  wide  plenary 
powers  granted  the  Legislature  by  the  new  constitutional  amend- 
ment. It  is  modeled  after  the  public  utilities  measures  of  New 
York  and  Wisconsin.  The  State  Railroad  Commission  is 
increased  from  three  to  five  members,  appointive  by  the  Governor, 
with  an  annual  salary  of  $6000  each.  The  three  present  incum- 
bents will  serve  out  the  period  for  which  they  were  elected  by 
the  people,  and  two  additional  commissioners  have  been 
appointed.  The  power  of  the  commission  is  augmented  to  include 
all  public  utilities,  which  term  the  bill  defines  as  including  "every 
common  carrier,  pipe-line  corporation,  gas  corporation,  electrical 
corporation,  telephone  corporation,  telegraph  corporation,  water 
corporation,  wharfing  and  warehouseman,  as  those  terms  are 
defined  in  this  section,  and  each  thereof  is  hereby  declared  to  be 
a  public  utility." 

The  commission  has  the  power  to  fix  rates  for  service,  to 
regulate  the  standards  of  equipment  and  service,  to  review  all 
stock  and  bond  issues  offered  for  sale,  and  to  see  that  funds  so 
derived  are  invested  as  stipulated.  It  has  the  authority  to  annul 
bond  issues  upon  evidence  of  fraud  or  possible  injury  to  investors, 
and  to  prevent  over-capitalization.  A  drastic  measure  of  the  bill 
denies  corporations  the  right  of  appeal  from  the  commission's 
ruling  on  writs  of  certiorari;  it  is  provided  that  such  appeals 
may  go  before  the  Supreme  Court  only  on  questions  of  law  and 
not  of  facts,  the  latter  being  determined  solely  by  the  commission, 
which  may  adopt  its  own  procedure  in  taking  testimony  and  is 
not  governed  by  rules  of  evidence.  In  the  application  of  street 
railway  a  "certificate  of  pubhc  necessity"  must  accompany  a 
petition.  The  law  provides  that  municipalities  may  at  a  special 
or  regular  election  vote  to  retain  jurisdiction  over  the  public 
utilities  within  the  corporate  limits.  The  Legislature  appropri- 
ates the  sum  of  $210,000  for  the  use  of  the  State  Railroad  Com- 
mission in  carrying  out  the  provisions  of  the  law. 
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The  new  commission  law  in  Ohio  has  been  defined  by  Mr. 
D.  L.  Gaskill,  secretary  of  the  State  Association  and  a  lawyer 
of  prominence,  as  being  far  from  satisfactory,  because,  while 
of  some  benefit  to  both  the  public  and  the  central  station,  it  is 
largely  "the  handiwork  of  the  demagogue  and  the  lobbyist/* 
It  does  not  protect  from  competition,  but  regulates  service  and 
rates,  and  about  the  only  thing  that  can  be  done  without  first 
getting  consent  is  the  borrowing  of  money  on  notes  running  not 
longer  than  one  year.  At  the  same  time,  as  to  rates,  there  are 
clauses  that  protect  a  company  against  a  person  who  insists  on 
getting  a  special  rate  and  that  allow  any  reasonable  classifica- 
tion of  business,  so  that  competition  can  be- made  on  fair  and 
even  grounds.  Section  46  provides  that  the  council  of  any 
municipality  may  at  any  time  within  one  year  from  the  expira- 
tion of  a  contract  heretofore  made  fixing  the  rate  at  which  the 
utility  would  sell  its  product  proceed  to  fix  such  rate;  and,  if 
unsatisfactory  to  the  utility,  it  may  within  sixty  days  file  com- 
plaint before  the  commission,  or,  if  unsatisfactory  to  the  electors 
of  the  municipality,  i  per  cent  of  them  may  file  a  complaint  in 
such  time  and  a  hearing  shall  be  had  thereon  after  thirty  days* 
notice.  If  the  rate  fixed  by  the  council  is  considered  by  the 
utility  as  satisfactory  and  it  has  accepted  the  same,  then  3  per 
cent  of  the  electors  may  within  sixty  days  file  a  complaint  upon 
which  the  usual  hearing  will  be  given.  The  filing  of  a  complaint 
by  a  utility  shall  be  held  to  be  a  consent  of  the  utility  to  continue 
to  furnish  its  product  during  the  entire  time  fixed  by  the  ordi- 
nance after  the  hearing  is  had  thereon.  Mr.  Gaskill  says  that 
this  section  was  due  to  the  natural  gas  companies  and  will  be 
declared  invalid  as  soon  as  the  courts  get  at  it.  Where  com- 
plaint is  made  to  the  commission  by  the  utility  of  a  rate  fixed 
by  the  council,  it  may  elect  to  charge  the  rate  in  force  immediately 
prior  to  the  new  rate  so  fixed,  but  an  undertaking  must  be  given 
to  refund  to  the  consumers  the  overplus  charged  if  the  complaint 
IS  decided  against  the  utility.  About  the  only  comfort  to  the 
electric  light  companies  of  the  State  in  this  section  is  a  pro- 
vision for  an  appeal. 

Incidentally,  it  may  be  noted  here  that  the  Ohio  State  Tax 
Commission  has  decided  to  require  all  private  concerns  selling 
electrical  energy  to  consumers  to  list  their  properties  for  taxation 
on  the  same  basis  as  gas  and  electric  companies  are  required  to 
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do.  Acting  upon  this  idea,  blanks  have  been  sent  to  various 
concerns  that  own  and  operate  large  office  buildings,  with 
instructions  that  their  entire  properties  be  listed  on  this  basis. 
It  is  said  that  there  are  twenty-five  such  private  plants  in  Cin- 
cinnati. The  commission  exempts  companies  which  furnish 
energy  to  tenants  as  part  of  their  rent. 

The  Results  of  Commission  Rule 

At  the  Conference  of  Governors  held  at  Spring  Lake,  N.  J., 
last  September,  Governor  McGovern,  of  Wisconsin,  made  an 
interesting  address  on  the  routine  administration  and  results  of 
the  Wisconsin  commission  law.  The  genuinely  constructive  and 
enduring  character  of  this  method  of  control  is  best  demonstrated, 
he  held,  by  the  fact  that  while  the  people  have  gained  enormously, 
the  utilities  have  not  suffered.  On  the  contrary,  they  have 
prospered  as  never  before.  Lower  rates  have  not  been  followed 
by  diminished  income,  but,  by  inviting  larger  patronage,  have 
resulted  instead  in  an  actual  increase  in  revenues.  To  the 
utilities,  therefore,  the  net  outcome  has  been  a  gain.  As  evidence 
of  the  prosperity  under  commission  regulation,  the  last  annual 
report  of  the  Wisconsin  commission  shows  that  during  the  year 
the  operating  revenues  of  electric  utilities  increased  20  per  cent, 
their  net  income  29  per  cent,  and  new  construction  for  the  year 
145  per  cent.  The  operating  revenues  of  water  utilities  mean- 
while increased  7  per  cent,  their  income  13  per  cent,  and  new 
construction  24  per  cent.  Gas  utilities  increased  their  operating 
revenues  3  per  cent,  their  net  income  15  per  cent,  and  new  con- 
struction 24  per  cent.  Telephone  utilities  increased  their  operat- 
ing revenue  11  per  cent,  their  net  income  9  per  cent,  and  con- 
struction for  the  year  14  per  cent.  Railway  and  traction  lines 
on  the  average  increased  their  operating  revenues  13  per  cent, 
their  net  income  8  per  cent,  and  construction  an  equal  amount. 
All  utilities  in  Wisconsin  are  in  a  more  flourishing  condition 
now  than  ever  before  and  are  planning  to  extend  their  operations 
far  into  the  future. 

Taking  a  longer  period,  as  in  the  case  of  railway  regulation, 
which  was  begun  earlier,  the  results  are  even  more  striking. 
For  the  fiscal  year  ended  June  30,  1905,  the  total  mileage  of 
railroads  in  Wisconsin  was  6931,  and  the  total  operating  revenue 
$50,144,702.43.    This  was  the  year  immediately  before  commis- 
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sion  regulation  of  railroads  began.  Five  years  later,  or  during 
the  fiscal  year  ended  June  30,  1910,  the  total  mileage  had 
increased  to  7209,  an  increase  of  278  miles,  and  the  total  operat- 
ing revenues  amounted  to  $65,055,928.76,  an  increase  of  nearly 
$15,000,000.  Thus,  notwithstanding  the  decrease  in  transporta- 
tion rates  and  improvement  in  service  enforced  by  the  Railroad 
G>mmission,  the  operating  revenues  of  the  railroads  of  Wisconsin 
increased,  approximately,  30  per  cent.  As  an  indication  of  the 
general  prosperity  of  the  State  meanwhile  it  may  be  worth  men- 
tioning that  under  these  new  policies  the  deposits  in  commercial 
and  savings  banks  in  Wisconsin  increased,  in  round  numbers, 
during  this  five  years  from  $187,000,000  to  $276,000,000,  or  51 
per  cent. 

•  How  these  results  are  possible  may  be  illustrated  by  the 
case  of  the  Madison  Gas  and  Electric  ^Company,  which  in  this 
respect  may  be  considered  fairly  typical.  In  March,  1910,  this 
company's  schedule  of  rates,  based  as  it  was  entirely  upon  the 
energy  consumed,  was  abolished  and  there  was  substituted  a 
new  schedule  which  took  into  consideration  the  elements  of 
amount  of  installation,  classes  of  consumers,  as  well  as  the 
amount  of  energy  used.  In  actual  experience  the  form  of  rate 
schedule  is  as  important  as  the  rate  per  unit ;  and  it  is  the  policy 
of  the  commission  to  devise  schedules  which,  while  avoiding 
discrimination  and  unjust  charges,  will  at  the  same  time 
encourage  extension  of  the  service  and  thereby  decrease  the  cost 
per  unit.  After  one  year's  operation  of  the  new  schedule  another 
investigation  was  made,  and  it  was  found  that,  compared  with 
1909,  the  last  current  year  in  which  the  old  rates  were  in  effect, 
the  output  of  the  electric  plant  had  increased  over  16  per  cent,  the 
gross  earnings  nearly  13  per  cent,  the  net  earnings  24  per  cent, 
while  expenses  increased  less  than  3  per  cent.  Compared  with 
1907,  the  number  of  consumers  in  the  residence  class  had 
increased  34  per  cent,  the  number  of  lamps  connected  54  per  cent, 
the  kilowatt-hours  sold  70  per  cent,  and  revenue  35  per  cent. 
Here,  however,  is  the  important  point;  after  a  year's  operation 
under  the  commission's  schedule,  it  was  found  that  the  business 
had  so  increased  that  it  was  possible  to  effect  a  further  reduction 
in  the  primary  rate  of  2  cents  per  kw-hour  and  make  a  net  cut 
in  the  revenue  of  the  company  of  $24,000. 
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In  an  address  before  the  National  Electric  Light  Associa- 
tion Section  in  Chicago,  Mr.  H.  M.  Byllesby  said  that  public 
opinion  in  this  country  is  rapidly  crystallizing  in  the  idea  that 
a  public  utility  should  be  a  regulated  and  protected  monopoly. 
This  is  no  news  to  those  who  have  been  following  the  trend  of 
public  thought  and  legislation,  but  it  expresses  concisely  a  gratify- 
ing fact.  While  it  is  too  much  to  expect  that  the  regulation  of 
public-utility  companies  in  the  future  will  be  accomplished 
altogether  without  friction,  or  that  the  commissions  charged  with 
the  responsibility  of  such  regulation  will  always  be  ideal  in  their 
make-up,  yet  unquestionably  there  is  now  general  recognition  of 
the  principle  that  competition  in  public  utilities  is  not  a  suitable 
means  for  checking  corporate  abuses  and  is  both  damaging  to 
the  capitalist  and  a  general  nuisance  to  the  public.  When  the 
majority  of  the  public-utility  laws  were  drawn  up,  the  fact  was 
recognized  that  if  public-service  corporations  were  to  be  con- 
trolled and  regulated,  they  must  at  the  same  time  be  protected. 
In  general,  this  protection  is  afforded  in  two  ways — protection 
from  the  ruinous  effects  of  aggressive  competition  where  cir- 
cumstances do  not  warrant  a  second  utility  and  an  assurance  of 
a  reasonable  rate  of  return  upon  an  equitable  valuation  to  reward 
an  adequate  service  rendered.  The  first  is  made  possible  through 
the  agency  of  the  so-called  "convenience  and  necessity  law" 
which  is  operative  in  most  States  under  commission  control. 
The  law  recognizes  that  a  public-service  corporation  is,  in  its 
very  nature,  monopolistic  in  character,  and  protects  it  from  com- 
petition except  where  the  public  welfare  demands  the  existence 
of  a  second  utility.  The  utility  commission  in  administering  the 
law  determines  whether  such  a  second  utility  is  necessary  or  not. 
This  provision,  as  Chairman  Roemer,  of  the  Wisconsin  commis- 
sion, has  put  it,  is  not  intended  as  auxiliary  to  the  power  of  the 
commission  to  enforce  rates  and  service,  as  is  sometimes  errone- 
ously assumed,  but  is  a  remedy  of  last  resort  and  may  be  applied 
only  in  exceptional  cases.  In  Wisconsin  not  a  single  certificate 
of  convenience  and  necessity  has  ever  been  granted  to  an  electric 
central  station,  although  several  requests  for  such  have  been 
made.  Under  this  law  it  is  impossible,  practically,  for  a  munici- 
pality to  operate  its  own  plant  in  competition  with  an 
existing  private  plant.  Under  certain  conditions  the  munici- 
pality has  the  right  under  the  law  to  purchase  the  private  plant 
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at  a  valuation  fixed  by  the  commission.  Very  few  municipalities 
have  availed  themselves  of  this  opportunity,  for  experience  has 
shown  that  where  the  public  can  obtain  all  the  advantages  of 
public  ownership  without  any  of  the  disadvantages  it  is  good 
policy  to  keep  out  of  the  electric  central-station  business. 

Along  these  lines  the  New  Jersey  commission  declared  itself 
last  year.  On  September  15,  1910,  the  Atlantic  Highlands  Gas 
Company  filed  a  petition  seeking  to  obtain  a  franchise  in  order  to 
supply  gas  to  the  inhabitants  of  Shrewsbury  Township,  Mon- 
mouth County,  N.  J.  About  two  months  later  a  fifty-year  fran- 
chise was  granted  by  the  township  committee  and  accepted  by 
the  company.  However,  it  appears  that  the  Consolidated  Gas 
Company  of  New  Jersey  had  been  previously  granted  a  franchise 
for  Shrewsbury  Township.  This  franchise  was  granted  in  1895, 
and  for  a  number  of  years  the  Consolidated  company  has 
supplied  gas  through  pipes  laid  in  Shrewsbury  Township.  Fur- 
thermore, it  was  shown  that  the  Consolidated  company  was  lay- 
ing pipes  to  supply  gas  to  much  the  same  section  of  the  town- 
ship as  the  Atlantic  Highlands  Gas  Company  desires  to  serve. 
The  conflict  was  referred  to  the  Board  of  Public  Utility  Commis- 
sioners of  New  Jersey,  and  in  a  decision  handed  down  May  31, 
191 1,  the  board  announced  that  it  withheld  its  approval  from  tlie 
franchise  granted  to  the  Atlantic  Highlands  Gas  Company.  It 
was  stated  that  the  commissioners  could  not  find  that  the 
franchise  conferred  by  the  recent  ordinance  is  "necessary  and 
proper  for  the  public  convenience"  nor  that  it  "properly  con- 
serves the  public  interests."  In  its  opinion  accompanying  this 
decision  the  board  says  that  the  creation  of  various  boards  and 
commissions  with  supervisory  powers  over  public  utilities  demon- 
strates that  the  illusive  doctrine  of  competition  in  the  field  of 
public  utilities  is  being  superseded  by  an  experimental  regime 
of  strictly  regulated  monopoly.  Often  the  competition  in  the 
end  results  in  increased  prices  to  consumers.  There  appeared  to 
be  no  exceptional  circumstances  in  the  Shrewsbury  case,  and  the 
addition  of  a  competing  company  with  permit  to  supply  like 
service  in  the  same  general  region  would  involve  sanctioning  the 
general  idea  of  competition. 

The  Public  Service  Commission  of  Kansas  has  handed  down 
this  year  a  decision  which  is  regarded  as  very  important  in  its 
bearing  upon  the  status  of  all  the  public  utilities  in  the  State. 
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Under  the  law  of  191 1,  no  utility  can  operate  until  a  certificate 
has  been  obtained  from  the  commission  that  public  convenience 
and  necessity  will  be  subserved  by  permitting  it  to  enter  the  field 
where  another  utility  of  the  same  kind  already  exists.  The  Par- 
sons Railway  and  Light  Company,  according  to  the  evidence, 
was  giving  satisfactory  service  from  an  adequate  plant,  but  an 
application  was  made  for  permission  to  enter  the  territory  and 
compete.  The  commission  said  that  the  obvious  purpose  of  the 
law  was  to  prevent  a  duplication  of  utilities,  under  such  circum- 
stances; and  it  denied  the  certificate.  The  Public  Policy  Com- 
mittee of  the  N.  E.  L.  A.  furnished  a  brief  from  Mr.  E.  W. 
Burdett,  counsel  of  the  Association,  which  proved  of  great  help 
in  defending  the  interests  of  the  local  company. 

The  general  tendency  of  the  times  toward  the  consolidation 
of  existing  electric  central  stations  has  met  with  approval  by  the 
several  commissions  in  cases  where  the  mutual  interests  of  utility 
and  consumer  would  be  advanced  by  such  consolidation,  and  in 
all  cases  the  total  capitalization  of  the  new  company  has  been 
passed  upon  before  authority  has  been  granted.  In  some 
instances,  as  in  that  of  the  Public  Service  Company  of  Northern 
Illinois  or  the  Adirondack  Electric  Power  Company,  the  new 
consolidated  capitalization  of  such  companies  has  been  less  than 
the  old.  On  the  other  hand,  the  evils  of  high  operating  costs, 
extravagant  investment  and  over-capitalization  which  may  attend 
the  exercise  of  control  by  a  holding  company  have  been  recog- 
nized by  the  commissions  and  an  increasing  vigilance  has  been 
evidenced  in  all  investigations  of  this  question.  In  the  case  of 
the  North  Adams  Gas  Light  Company,  decided  by  the  Massa- 
chusetts Gas  and  Electric  Light  Commission,  it  was  pointed  out 
that  the  high  price  of  the  company's  products  was  due  very 
largely  to  the  excessive  sums  paid  by  the  North  Adams  Company 
to  the  holding  company  for  engineering  services,  salaries  of 
executive  officers  and  supplies  purchased  through  the  holding 
concern,  with  the  result  that  the  charges  were  increased  beyond 
what  they  would  have  been  had  the  company  been  conducted  as 
an  independent  concern. '  In  like  manner  the  Wisconsin  Com- 
mission held  in  the  Beloit  Gas  and  Electric  case  that  the  con- 
sumers had  been  paying  interest  upon  a  capitalization  which 
incliided  an  item  of  over  $300,000  for  "promotion  expenses"  and 
also   upon   an  obviously   extravagant   plant  investment.     This 
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investigation  disclosed  the  fact  that  the  ultimate  capacity  of  much 
of  the  station  equipment  and  distribution  system  would  not  be 
reached,  even  with  a  very  liberal  allowance  for  future  growth, 
until  long  after  the  period  of  useful  life  was  ended.  These  excess- 
ive costs  and  values,  as  in  the  North  Adams  case,  were,  how- 
ever, liberally  discounted  in  arriving  at  a  reasonable  basis  for 
rates,  and  in  each  case  the  rates  were  reduced.  A  significant 
decision,  and  one  in  keeping  with  a  broad  policy  of  public-utility 
regulation,  was  the  decision  by  the  Wisconsin  Commission  in  the 
case  of  the  Pewaukee-Sussex  Telephone  Company,  where  the 
commission  put  a  premium  upon  excellent  service  and  reasonable 
rates,  combined  with  a  very  economical  management,  by  per- 
mitting the  company  to  enjoy  a  12  per  cent  rate  of  return  upon 
its  investment.  As  to  certain  elements  which  should  properly  be 
classed  as  a  capital  charge,  there  seems  to  be  difference  of 
opinion.  The  New  York  commission  has  held  in  the  Queens 
Borough  case  that  going  value,  for  instance,  ought  to  be  classed 
as  an  operating  expense  and  gradually  written  off  through  a 
period  of  years.  It  might  be  stated  in  this  connection  that  in  the 
majority  of  cases  this  principle  has  evidently  been  followed  by  the 
more  progressive  utilities,  since  no  reliable  evidence  has  been 
introduced  at  any  hearing  to  show  that  the  early  deficiencies  had 
not  been  thus  taken  care  of.  The  Wisconsin  commission,  while 
holding  that  going  value  should  be  classed  as  a  capital  charge,  has 
applied  this  principle  only  in  determining  whether  or  not  a  public 
utility  was  entitled  to  an  allowance  for  going  value  and  has  not 
applied  it  directly  in  any  specific  instance.  The  commissions 
seem  to  be  divided  upon  the  principle  of  allowing  utilities  to 
enjoy  the  benefits  of  an  appreciated  land  value.  It  is  difficult  to 
see  why,  in  equity,  a  public  utility  should  not  enjoy  the  same 
privileges  as  are  accorded  any  other  commercial  concern,  especi- 
ally if  such  increases  in  real  estate  reflect  the  general  tendency  of 
the  times  and  location  and  are  not  local  or  abnormal.  Viewing 
this  principle  from  an  economic  standpoint,  there  does  not  seem 
to  be  any  reasonable  ground  upon  which  to  deny  any  public 
utility  the  benefits  from  such  an  increase.  As  to  "going  value'* 
itself,  the  discussion  before  the  Western  Society  of  Engineers  in 
Chicago  last  winter  showed  how  many  various  angles  that  sub- 
ject can  be  viewed  from  by  experts  as  well  as  by  commissions. 
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As  To  Rates 

As  there  is  a  valuable  report  from  tlie  Rate  Research  Com- 
mittee, the  subject  of  rates  may  be  dismissed  briefly  here.  The 
question  of  rates  and  the  best  forms  of  rate  schedules  are  still 
unsettled  issues.  Two  facts,  however,  have  been  pretty  well 
established,  namely,  that  a  rate  schedule  which  approximately 
follows  the  cost  of  service  and  which  differentiates  between  the 
different  classes  of  service  seems  to  give  the  best  satisfaction 
where  it  has  been  applied  by  commission  authority,  and  that  the 
residence-lighting  business,  if  properly  developed,  may  be  a 
profitable  source  of  revenue.  It  has  been  amply  demonstrated  by 
the  cases  in  Wisconsin  already  referred  to  that  the  residence- 
lighting  business  responds  very  naturally  and  in  a  very  striking 
manner  to  this  form  of  rate  schedule,  and  will  result  in  a  marked 
increase  in  consumption  and  net  revenues  with  but  a  small  in- 
crease in  connected  load. 

A  committee  report  of  the  Empire  State  Gas  and  Electric 
Association  on  the  gas  and  electric  schedules  of  the  Second 
District  Commission  of  New  York  called  attention  this  year  to 
certain  interesting  facts  in  public  utility  rates  and  service  that 
must  not  be  overlooked.  The  public-service  corporations  and 
municipalities  operating  gas  and  electric  plants  produce  and  sell 
the. commodities  gas  and  electricity,  but  are  permitted  to  do  so 
only  under  the  condition  that  an  adequate  supply  shall  be  avail- 
able at  all  times  to  meet  the  demands  of  the  public.  They  there- 
fore also  render  a  service,  and  in  this  connection  the  word 
"service"  is  commonly  used  to  include  both  the  commodity  and 
the  availability  of  the  supply.  It  consists  of  not  only  the  com- 
modity but  also  the  plant  capacity,  which  may  be  drawn  on  at 
any  time.  The  extent  of  the  service  furnished  to  the  consumer 
consists,  therefore,  of  the  quantity  of  gas  and  electricity  con- 
sumed plus  the  amount  of  plant  capacity  maintained  on  his 
account  and  subject  to  his  demand.  These  two  fundamental 
factors,  to  which  the  committee  refers  as  quantity  and  demand, 
constitute  the  basis  of  all  methods  of  charging. 

Gas  and  electric  service  may  be  sold  under  different  condi- 
tions. These  conditions  create  six  fundamentally  different  kinds 
of  service,  as  follows :  Continuous  service,  which  is  available  at 
any  and  all  times ;  limited-period  service,  which  is  available  only 
at  certain  specified  hours  or  seasons ;  optional  service,  which  is  to 


Digitized  by 


Google 


63 

be  rendered  or  discontinued  for  periods  at  the  call  of  either  the 
producer  or  the  consumer;  re-sale  service,  which  is  furnished  by 
one  corporation  or  municipality  for  distribution  and  re-sale  by 
another;  auxiliary  service,  which  is  rendered  for  limited  or  un- 
limited periods  as  auxiliary  to  the  consumer's  plant,  and 
emergency  service,  which  is  rendered  only  in  case  of  break-down 
of  the  consumer's  plant. 

Certain  characteristics  are  more  or  less  constant  for  all  in- 
stallations in  which  the  uses  of  the  service  are  the  same  or 
very  similar.  Such  facts  must  be  taken  into  consideration  in  rate- 
making.  In  a  description  of  the  various  classes  of  service  it  is 
necessary  that  the  kind  of  service  should  be  stated,  and  that  the 
circumstances  and  conditions  surrounding  the  use  of  the  service 
should  be  indicated  clearly. 

Some  details  were  given  in  this  Report  last  year  as  to  the 
valuation  of  the  property  of  the  Union  Electric  Light  and  Power 
Company,  of  St.  Louis,  and  the  scale  of  rates  based  thereupon  by 
the  local  Public  Service  Commission  and  objected  to  by  the 
company.  Judge  C.  C.  Allen,  of  St.  Louis,  in  a  decision  handed 
down  on  February  12,  held  that  the  ordinance  passed  at  the 
instance  of  the  Public  Service  Commission,  enacting  that  9.5 
cents  should  be  the  maximum  rate  for  electrical  energy  sold 
in  that  city,  was  void.  The  city  was  enjoined  permanently  from 
enforcing  the  ordinance.  The  main  issue  on  which  the  case  was 
decided  in  the  Circuit  Court  in  favor  of  the  Union  Company 
rested  upon  the  legal  interpretation  of  the  word  **fixed"  in  the 
Cooper  Public  Service  Act  passed  by  the  Missouri  Legislature 
in  1907.  The  ordinance  forming  the  basis  of  the  suit  was 
attacked  by  the  company  on  several  grounds,  but  the  principal 
issue  was  on  the  question  whether  it  harmonized  with  the  wording 
of  the  Cooper  act. 

The  law  provides  that  public-utility  corporations  may  charge 
no  more  for  their  utilities  than  "such  rates  as  shall  be  fixed  from 
time  to  time  by  ordinance  by  the  cities  in  this  State  in  which 
such  utilities  are  operated."  Cities  are  given  authority  to  fix 
by  ordinance  the  rates  of  charge  for  the  services  of  such  utilities, 
provided  that  the  rates  are  reasonable  and  that  they  are  not 
changed  oftener  than  once  every  two  years.  Under  this  law,  by 
a  city  ordinance  approved  April  12,  191 1,  it  was  declared  that 
the  maximum  rate  of  the  Union  Electric  Light  and  Power  Com- 
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pany,  of  St.  Louis,  and  of  the  other  electric-service  companies  of 
that  city  should  be  9.5  cents  a  kw-hour. 

In  its  motion  to  have  made  permanent  a  temporary  injunc- 
tion to  prevent  the  city  from  enforcing  this  ordinance,  the  com- 
pany contended  that  the  ordinance  in  question  did  not  "fix" 
the  rates,  but  sought  to  regulate  them  by  a  maximum  rate,  and 
therefore  was  not  in  strict  compliance  with  the  State  law.  The 
attorneys  for  the  city  insisted  that  this  contention  was  merely  a 
legal  quibble  and  that  the  spirit  of  the  St.  Louis  ordinance  was 
in  harmony  with  the  spirit  and  intention  of  the  framers  of  the 
Cooper  act.  Judge  Allen  overruled  their  arguments,  however, 
and  upheld  the  contention  of  the  company. 

Reference  was  also  made  last  year  to  the  rate  situation  in 
Los  Angeles  and  the  arbitrary  fixing  by  the  city  council  of  a 
base  rate  of  7  cents  instead  of  9.  The  Southern  California 
Edison  Company  offered  a  base  rate  of  8  cents  and  a  monthly 
minimum  of  75  cents  instead  of  $1.00.  But  last  August  the 
council  had  its  way,  and  has  enforced  the  7-cent  base  rate  and 
a  minimum  of  75  cents  with  no  meter  charge.  For  motor  service 
a  minimum  charge  was  fixed  of  50  cents  per  month  per  horse- 
power installed  and  not  less  than  $1.00  in  any  one  case.  A 
protest  was  filed  from  the  company,  but  that  did  not  make  any 
difference.  It  stated  that  the  proposed  rates  would  prove  insuffi- 
cient to  produce  the  income  necessary  for  the  proper  conduct  of 
the  business,  but  why  should  the  public  care  particularly  about 
that  when  it  can  fix  for  itself  the  rates  at  which  it  is  willing 
to  take  service?  It  would  be  interesting  to  see  such  a  principle 
carried  to  its  logical  conclusion  in  respect  to  other  services  and 
commodities.  The  advantages  of  a  State  commission  in  this 
respect  over  a  local  one  seems  rather  obvious,  but  there  is  a  vogue 
in  local  commissions  just  now. 

Last  January  the  Toledo  (Ohio)  Railways  and  Light  Com- 
pany filed  its  acceptance  of  a  lighting  ordinance  which  provides 
for  a  rate  of  8  cents  per  kw-hour,  with  a  discount  of  i  cent  on 
all  bills  paid  by  the  loth  of  each  month.  A  minimum  charge  of 
50  cents  per  month  is  allowed.  At  first  the  company  refused  to 
recognize  the  ordinance,  and  the  city  secured  a  temporary  injunc- 
tion compelling  the  acceptance  of  the  rates.  Payments  were 
accepted  with  the  understanding  that  the  city  was  to  make  up 
the  difference  if  it  should  be  decided  that  the  company  was  entitled 
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to  rates  according  to  its  own  figures.  The  company  offered  two 
plans  of  service  charges  to  consumers.  In  the  first  the  company 
offered  to  furnish  energy  to  all  who  use  as  much  as  20  kw-hours 
per  month  at  7  cents  per  kw-hour.  The  average  home,  the 
announcement  stated,  uses  23  kw-hours  a  month  and,  under  the 
new  offer,  there  would  be  a  saving  of  23  cents  a  month  over 
the  old  rate.  It  was  argued  that  in  order  to  serve  the  public 
at  so  low  a  rate  each  home  must  bear  its  proportionate  share  of 
the  expense  of  installation  and  cost  of  production.  For  this 
reascm  a  minimimi  amount  of  energy  for  which  each  must  pay 
was  fixed  in  the  contract.  The  other  plan  was  to  fix  a  flat  rate 
of  30  cents  a  month  for  not  more  than  three  rooms  and 
10  cents  a  month  for  each  additional  room,  after  which  a 
charge  of  7  cents  per  kw-hour  would  be  m^de  for  the  first  10 
kw-hours  and  5  cents  per  kw-hour  for  the  remainder  of  the 
energy  furnished.  This  latter  plan  was  for  those  who  use 
energy  for  both  lamps  and  motors  for  household  purposes.  In 
that  case  there  would  be  no  minimum  charge  of  50  cents  per 
month,  and  the  householder  would  pay  only  the  10  cents  a  room 
in  case  he  closed  his  home  for  a  time  in  the  summer  when  the 
family  is  absent.    Both  these  propositions  sound  reasonable. 

On  October  15,  191 1,  the  Cincinnati  Union  Gas  and  Electric 
Company  put  into  force  a  new  schedule  which  in  application 
embodied  many  interesting  features.  In  the  first  place,  the 
printed  schedules  of  the  company,  with  statements  of  all  condi- 
tions, riders,  etc.,  and  general  information  to  customers,  are 
arranged  in  booklet  form,  into  which  is  bound  the  customer's 
duplicate  of  his  contract,  the  original  being  kept  by  the  company. 
This  32-page  schedule  booklet  is  of  standard  document  size, 
4  in.  by  9  in.,  so  that  it  can  be  filed  if  desired.  With  a  single 
motion  in  this  way  the  company  places  in  permanent  form  in  the 
consumer's  hands  both  its  contract  and  rule  book,  inviting  the 
fullest  study  of  its  rates  to  all  its  customers  and  insuring  that 
the  rule  book  will  be  preserved  with  the  care  given  the  contract. 

Service  under  the  new  rate  schedule  is  divided  into  eight 
classes,  lettered  A  to  H,  limiting  which  are  fourteen  standard 
"riders"  or  clauses,  which  are  noted  down  and  agreed  to  in  the 
contract  blank  and  fully  explained  on  the  following  pages  of 
the  booklet. 
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In  general  the  new  Cincinnati  schedule  involves  a  small 
revision  downward  of  the  former  rates.  A  monthly  "mainte- 
nance and  inspection  charge''  of  $i.oo  per  kilowatt  of  lighting 
demand  and  75  cents  per  horse-power  of  motor  demand  is  now 
made  with  the  approval  of  the  Public  Service  Commission,  this 
charge  being  waived  when  the  monthly  bill,  based  on  the 
kw-hours  consumed,  exceeds  its  amount.  For  residence  lighting 
70  per  cent,  and  for  business  houses  90  per  cent,  of  the  connected 
load  is  taken  as  the  demand.  The  motor  demand  ratio  ranges 
from  90  per  cent  under  5  hp  to  55  per  cent  over  100  hp,  all 
elevator  motors  being  estimated  at  60  per  cent  of  their  rating. 
Five  per  cent  discount  on  all  bills  is  allowed  for  payment  within 
five  days  of  date  rendered. 

The  following  has  been  suggested  as  a  good  method  of 
setting  forth  a  typical  rate  system. 

Electric  lighting  rate:  14  cents  per  kw-hour  for  elec- 
trical energy  used  equivalent  to  thirty  hours'  use  per  month 
of  the  consumer's  maximum  demand,  the  maximum  demand 
being  estimated  by  the  rules  given  below.  For  electrical 
energy  used  in  excess  of  one  hour's  use  per  day  of  the  con- 
sumer's maximum  demand,  6  cents  per  kw-hour.  Minimum 
bill,  $1.00  per  month. 

The  following  are  rules  for  estimating  the  maximum 
lighting  demand: 

For  stores,  offices,  depots,  restaurants,  livery  stables  and 
all  places  of  business  where  all  the  lamps  are  lighted  during 
the  company's  heavy-load  period,  that  is,  from  5  to  6  p.  m.  in 
winter,  the  maximum  demand  shall  be  counted  as  the  full  con- 
nected capacity  of  lamps. 

For  hotels  and  boarding  houses,  public  halls,  churches 
and  theaters  the  maximum  load  shall  be  counted  as  one-half 
the  connected  capacity  in  lamps. 

For  residences,  count  the  maximum  demand  as  40  watts 
for  each  room  in  the  house,  exclusive  of  bathroom,  basement, 
porches,  stairways,  attics,  storerooms,  small  halls,  entrances, 
woodshed  and  barn.  Small  motors  of  ^  hp  and  less  and  elec- 
tric irons  or  other  heating  appliances  are  not  counted. 

Unlimited  power  rate:  12  cents  per  kw-hour  for  electrical 
energy  used  equivalent  to  thirty  hours'  per  month  of  the  con- 
sumer's maximum  demand,  the  rules  for  estimating  the  maxi- 
mum demand  being  given  later;  6  cents  per  kw-hour  for 
electrical  energy  used  in  excess  of  the  foregoing  amount. 

Off-peak  power  rate :  Power  consumers  agreeing  not  to 
operate  motors  between  4.30  and  8  p.  m.  during  November, 
December,  January  and  February  will  be  given  the  regular 
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unlimited  power  rate  less  4  cents  per  kw-hour  on  the  12-cent 
portion  of  the  bill. 

Minimum  bill,  $1.00  per  horse-power  connected  per 
month. 

The  rule  for  estimating  the  maximum-power  demand  of 
a  consumer  is  to  take  i  kw  per  horse-power  of  motor  con- 
nected, except  where  a  motor  is  much  underloaded  and  con- 
sumer desires  a  test.  In  such  case  the  company  will  make 
a  test  for  such  period  as  seems  to  it  best  to  determine  the  real 
maximum  demand. 

Typical  of  older  methods  in  rate  making  but  approved  by 
modern  commissions  is  the  new  scale  put  into  force  last  July  by 
the  Edison  and  United  Electric  Light  and  Power  companies  of 
New  York.  Like  the  scale  which  preceded  it,  the  new  system  is 
shorn  of  all  technicalities  and  is  simple,  the  consumer  paying  a 
straight  rate  regardless  of  maximum  demand,  or  when  or  how 
the  energy  is  used.  Such  discounts  as  are  available  are  based  on 
the  quantity  of  electricity  consumed.  The  general  rate  available 
to  all  consumers  is  as  follows :  p^^  j^^,^^ 
For  the  first     250  kw-hrs.  of  monthly  consumption loc. 


Next  250 

250 
250 

500 

Excess  over    1,500 


9c. 

8c. 

7c. 

6c. 

for  the  excess.  5c. 


These  rates  include  carbon  electrodes  for  and  trimming  of 
arc  lamps,  the  supply  and  renewal  of  all  standard  incandescent 
lamps,  or  an  equivalent  allowance  in  the  price  of  tungsten  and 
tantalum  lamps.  Where  advantageous  to  the  consumer,  energy 
for  motors  may  be  included  under  the  general  rate.  Customers 
making  a  yearly  contract  who  agree  to  an  average  monthly  use 
of  not  less  than  1500  kw-hours,  including  energy  used  for  motors 
if  desired,  may  renew  their  own  incandescent  lamps,  supply  elec- 
trodes for  and  trim  their  arc  lamps  and  otherwise  care  for  their 
installations.  For  so  doing  they  will  receive  a  special  discount  of 
1/2  cent  a  kw-hour. 

The  schedule  of  rates  for  energy  consumed  by  motors  is  as 

f^"<>WS:  PcrKw-hr. 

For  the  first     200  kw-hrs.  of  monthly  consumption 9.5c. 

Next  200         "  "  "  8c. 

Next  2,500         *'  "  "  6c. 

Excess  over  2,900        "                    "  '*  for  the  excess.      5c. 

What  is  known  as  the  "wholesale  rate,"  which  applies  to 
those  consumers  requiring  over  100,000  kw-hours  per  annum  and 


Digitized  by 


Google 


68 

is  covered  by  a  guarantee  to  use  not  less  than  that  amount,  is  as 

given  below : 

First  100,000  kw-hrs.  yearly  consumption Sc  P^r  kw-hr. 

Next  loaooo         "  "  "  4C.    "       " 

Over  200,000         "      excess  yearly,  at 3c.    "       " 

500,000         "      yearly  consumption,  not  to  exceed $I7>S00 

625,000         "  "  "  "  "      20,000 

833^33         "         "  "  "  "      25,000 

The  only  concessions  made  from  the  schedules  as  given  above 
apply  to  automobiles,  storage  batteries  and  electric  refrigeration. 
In  order  to  encourage  the  use  of  electric  automobiles  and  of 
electric  refrigeration,  the  following  favorable  rates  are  held  out 
by  the  company : 

-Per  Kw-hr. 

For  the  first  2,500  kw-hrs.  of  monthly  consumption 5c. 

Next  2,500        "  "  "  4C 

Excess  over    5,000        "  "  "  for  the  excess.     3c. 

The  schedule  is  dependent  upon  a  minimum  monthly  bill  of 
$25  and  includes  the  agreement  that  where  the  amount  of  energy 
used  does  not  exceed  50,000  kw-hours  monthly  the  cost  shall  not 
exceed  $1,500. 

The  contrast  between  Cincinnati  and  New  York  in  rate 
making  is  certainly  most  striking,  but,  despite  superficial  indica- 
tions, there  is  a  deep  underlying  tendency  toward  uniformity  of 
result,  and  toward  conditions  that  are  absolutely  fair  and  equit- 
able in  dealing  with  the  respective  communities — toward  "a 
square  deal." 

In  connection  with  the  subject  of  rates  and  taxation,  Mr. 
R.  M.  Searle,  Vice-President  of  the  Rochester  G>mpany,  made 
an  interesting  suggestion  last  October  before  the  Empire  State 
Association.  He  proposed  for  serious  consideration  by  the  com- 
panies a  plan  whereby  the  taxes  may  be  shown  on  each  bill 
rendered  to  a  consumer.  That  is  to  say,  the  total  amount  of  each 
customer's  bill  would  be  divided  between  the  total  charge  for 
the  service  and  the  proportionate  taxes  which  would  accrue  in 
each  case.  The  Rochester  Railway  and  Light  Company,  Mr. 
Searle  added,  would  be  perfectly  willing  to  introduce  a  system  of 
this  character,  believing  that  it  would  show  the  facts  in  relation 
to  questions  of  taxation  more  clearly  than  any  other  means  that 
have  been  considered.  The  present  form  in  which  taxes  are 
levied  upon  public-utility  companies  is  a  form  of  indirect  tax 
upon  the  community,  because  whatever  taxes  are  levied  are  added 
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in  turn  to  the  cost  of  the  service  rendered.  However,  as  taxes 
are  now  levied  they  are  not  shown  in  such  detail  that  the  con- 
sumers realize  the  extent  to  which  they  are  burdened.  If  a  pub- 
lic-utility company  pays  an  amount  of  taxes  in  a  community 
greater  in  proportion  than  other  companies  or  individuals,  it 
simply  collects  the  taxes  from  its  customers.  The  larger  the  tax 
is  in  the  aggregate,  the  larger  the  provision  that  must  be  made  in 
expenses  for  its  payment.  To  levy  the  tax  in  this  indirect  man- 
ner compels  resident  householders  to  pay  a  larger  proportionate 
tax  than  alien  owners  of  property.  This  is  certainly  an  ingeni- 
ous way  of  bringing  to  the  public  consciousness  the  heavy  burden 
of  public-utility  taxation;  which,  in  the  long  run,  must  be  part  of 
the  rate. 

It  would  be  difficult  to  summarize  even  briefly  all  rate 
changes,  and  note  is  confined  therefore  to  a  few  typical  instances. 
That  which  is  of  most  recent  occurrence,  falling  later  than  the 
preparation  of  this  Report,  is  due  to  the  action  of  the  Common- 
wealth Edison  Company  of  Chicago.  On  all  bills  computed 
from  meter  readings  taken  on  and  after  April  i,  1912,  the  net 
primary  rate  will  be  10  cents  a  kw-hr.  instead  of  11  cents  as  at 
present  Another  reduction  will  be  made  on  October  i  next, 
when  the  secondary  rate  will  be  reduced  from  6  cents  to  5  cents. 
In  1898  the  rates  were  20  cents  for  the  primary  portion  of  the 
bill  and  10  cents  for  the  secondary  rate.  At  that  time  also  forty- 
five  hours'  use  of  the  maximum  was  required  in  a  month  before 
the  secondary  rate  was  earned.  A  few  years  later  the  maximum- 
hours  requirement  was  reduced  from  forty-five  to  thirty,  the 
present  figure.  Successive  reductions  came  as  follows,  the 
figures  being  the  primary  and  secondary  rates:  1905,  16  and  10; 
1906,  14  and  9;  1907,  14  and  8;  1908,  12  and  7;  1909,  12  and  6; 
191 1,  II  and  6;  April  i,  1912,  10  and  6;  October  i,  1912,  10 
and  5.  Thus  in  a  period  of  fourteen  years  the  rates  will  have 
been  cut  in  half  exactly.  The  results  have  been  made  possible 
by  reductions  in  cost  of  production  due  to  the  advancement  of 
the  art,  by  bold  and  skillful  engineering,  by  enlarging  the  market 
in  the  wholesaling  of  electricity  to  large  consumers,  and  by 
modern  methods  of  selling,  building  up  a  better  load-factor. 
The  operating  revenue  for  191 1  was  no  less  than  $17,336,835, 
and  the  output  is  growing  rapidly  under  the  policy  outlined 
above. 
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MUNICIPAL   OWNERSHIP   AND    PRIVATE 
COMPETITION 

Municipal  Plants 

The  past  two  years  have  witnessed  a  marked  revival  of 
activity  in  the  agitation  for  municipal  plants,  the  popular  favor 
of  which  seemed  to  have  died  out.  The  condition  may  be 
regarded  in  reality  as  one  of  the  symptoms  of  the  wave  of 
Socialism  that  has  swept  over  the  country,  for  one  of  the  chief 
principles  of  the  Socialistic  program  has  always  been  the 
ownership  and  operation  of  all  utilities  by  the  public.  Hence 
we  have  seen  heavy  votes  in  favor  of  municipal  plants  in  such 
large  cities  as  Cleveland  and  Duluth,  and  "agitations"  or  "move- 
ments" for  similar  expenditure  of  public  money  in  a  variety  of 
other  places,  averaging,  perhaps,  one  per  day  for  the  entire 
country.  The  Report  of  the  Public  Policy  Committee,  which 
has  been  directing  its  serious  attention  to  this  problem  during 
the  past  year,  will  probably  contain  data  on  the  subject.  The 
extent  of  the  influences  in  this  direction  may  be  gauged  from  the 
fact  that  not  only  has  the  Government  started  postal  savings 
banks  and  has  favored  postal  parcel  delivery  system,  but  the 
Postmaster-General  in  his  annual  report  has  advocated  warmly 
a  system  of  postal  telegraphs.  It  is  significant  to  note,  however, 
that  President  Taft  has  commented  adversely  as  follows  on  the 
last  proposition :  "I  believe  that  the  true  principle  is  that  private 
enterprise  should  be  permitted  to  carry  on  such  public  utilities 
under  due  regulation  as  to  rates  by  proper  authority  rather  than 
that  the  Government  should  itself  conduct  them.  This  principle 
I  favor  because  I  do  not  think  it  in  accordance  with  the  best 
public  policy  thus  greatly  to  increase  the  body  of  public  servants. 

"Of  course,  if  it  could  be  shown  that  telegraph  service  could 
be  furnished  to  the  public  at  a  less  price  than  it  is  now  furnished 
by  telegraph  companies,  and  with  equal  efficiency,  the  argument 
might  be  a  strong  one  in  favor  of  the  adoption  of  the  proposition. 
But  I  am  not  satisfied  from  any  evidence  that  if  these  properties 
were  taken  over  by  the  Government  they  could  be  managed  any 
more  economically  or  any  more  efficiently,  or  that  this  would 
enable  the  Government  to  furnish  service  at  any  smaller  rate  than 
the  public  is  now  required  to  pay  by  private  companies." 
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It  seems  to  your  Committee  that  the  language  and  argu- 
ments of  this  comment  would  apply  to  many  or  most  of  the 
other  instances.  The  conditions  of  government  telegraphy  in 
England,  with  a  gross  deficit  to  date  put  at  over  $150,000,000, 
would  not  encourage  the  adoption  of  such  a  system  here. 

Moreover,  the  data  obtainable  as  to  municipal  plants  in 
Great  Britain  is  not  encouraging  to  any  greater  extent.  The  net 
earnings,  in  1910,  on  about  $200,000,000  of  municipal  electrical 
capital  are,  according  to  the  Manual  of  Electrical  Undertakings, 
$15,766,125;  and  after  paying  $5,691,580  in  interest,  $5,934,555 
to  sinking  fund,  $1,568,545  for  bad  debts  and  special  charges, 
placing  $1,380,210  to  depreciation  and  reserve,  and  $1,340,400 
to  taxes,  there  is  a  deficit  of  $149,165.  One  of  the  ideas  has  been 
to  treat  imaginary  surpluses  from  these  plants  as  a  means  of 
reducing  taxes.  The  city  councils  have  often  forced  the  elec- 
tricity committees  to  increase  their  contributions  beyond  the  limit 
proposed  by  the  latter,  and  in  this  have  always  been  heartily 
supported  by  the  gas  committees,  whose  members  argue  that  the 
electricity  department  ought  to  relieve  the  taxes  on  the  same 
scale  as  the  gas  department.  The  relative  claims  of  these  two 
public-service  departments,  which  are  to  a  large  extent  com- 
petitive, present  one  of  the  most  critical  problems  before  the 
local  authorities.  The  effort  of  the  gas  committee  is  often  con- 
centrated upon  forcing  municipal  electric  undertakings  to  charge 
higher  prices,  to  put  larger  sums  to  reserve,  to  pay  more  to  the 
taxes,  and  to  take  no  steps  in  developing  business  by  advertising 
and  kindred  methods. 

One  serious  question  is  that  of  getting  new  loans.  Not 
many  years  ago  the  process  of  applying  to  the  Local  Government 
Board  for  permission  to  raise  money  for  electrical  development 
was  more  or  less  a  pleasant  formality.  Lately,  however,  it  has 
become  a  searching  inquisition,  and  there  has  undoubtedly  been 
a  marked  effect  in  checking  outlay  upon  municipal  supply  under- 
takings. Central-station  engineers  have  postponed  the  evil  day 
as  long  as  possible,  and  they  have  been  inclined  to  ask  sanction 
for  the  lowest  possible  amount  rather  than  for  the  sum  they 
would  like  to  spend  upon  the  liberal  development  of  their  busi- 
ness. At  present  a  local  authority  has  no  means  of  raising  work- 
ing capital  except  as  part  of  a  special  loan.  A  municipality 
can  raise  and  spend  money  only  on  objects  specified  when  the 
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money  is  raised  by  application  to  the  Local  Government  Board. 
This  system  is  regarded  as  inappropriate  to  the  conditions  of 
electric  supply  progress.  The  amount  of  working  capital 
required  cannot  be  estimated  far  ahead,  and  there  is  always  a 
reasonable  demand  for  some  simple  machinery  or  for  extension 
of  mains  and  plant  which  will  require  extra  capital  to  be  raised. 
The  same  trouble  arises  here  when  Public  Service  Commissions 
try  to  compel  companies  to  say  in  advance  how  every  cent  of  a 
new  issue  of  securities  is  to  be  spent.  Another  important  ques- 
tion is  the  securing  of  power  by  municipal  electrical  authorities 
to  wire  premises  and  to  sell  fittings,  motors  and  cooking  and 
heating  apparatus.  There  is  a  very  strenuous  opposition  against 
this  by  electrical  contractors,  plumbers,  taxpayers'  associations 
and  even  the  gas  interests. 

Returning  to  America,  it  may  be  noted  that  the  Taxpayers' 
League  of  Milwaukee  called  attention  last  December  to  the 
increased  cost  of  the  public  lighting  by  the  new  plant  which  the 
municipality  is  arranging  to  build  alongside  its  garbage-disposal 
station,  compared  with  the  outlay  for  this  service  under  the 
present  contract  with  The  Milwaukee  Electric  Railway  and 
Light  Company.  The  first  cost  of  the  proposed  plant  and  equip- 
ment for  2000  lamps,  the  report  points  out,  will  be  $823,492.73, 
according  to  an  estimate  by  R.  W.  Hunt  and  Company,  to  which 
must  be  added  at  least  $60,000  for  land  sites.  A  bond  issue  of 
$250,000  at  4j4  per  cent,  and  5  per  cent  mortgages  up  to  $330,000 
have  been  authorized  already,  and  must  be  followed  by  another 
$330,000  issue  of  mortgage  certificates,  making  the  total  interest 
charges  $42,750  a  year.  Depreciation  at  4j4  per  cent  will 
amount  to  $36,900  a  year.  The  city  plant  will  pay  no  taxes, 
entailing  a  further  loss  of  $13,200  to  the  city  revenues.  Allowing 
$8,800,  or  I  per  cent,  for  contingencies  and  $71,500  for  operating 
expenses,  the  total  annual  cost  of  the  municipal  lighting  will 
thus  be  $173,150,  or  $86.57  per  lamp.  This  street  lighting  is 
npw  being  done  by  the  private  company  at  its  contract  price  of 
$65  per  lamp  per  year,  so  that  the  installation  of  the  new  plant 
will  entail  an  increased  cost  of  $21.56  per  lamp,  or  $43,140  a  year. 

Last  year  the  city  of  Galveston,  Tex.,  for  which  Mr.  W.  D. 
Masterson  is  electrical  superintendent,  entered  into  a  contract 
with  the  Brush  Electric  Light  and  Power  Company,  which  has 
a  4300-kw  turbine-driven  central  station,  to  supply  the  energy 
for  its  350  magnetite  street  arc  lamps,  shutting  down  the  city's 
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new  200-kw  steam-turbine  plant  The  immediate  cause  of  this 
change  is  the  locent  excess  premium  imposed  on  all  insured 
property  in  the  city  of  Galveston  as  the  result  of  the  city  lighting 
plant  being  housed  in  the  same  engine-room  as  the  high- 
pressure  waterworks  pumps.  The  rectifier-transformers  were 
accordingly  transferred  to  another  part  of  the  building,  and 
central-station  energy  to  operate  them  has  been  purchased  at 
2.5  cents  per  kw-hour,  practically  the  same  figure  as  has  been 
the  cost  of  operating  the  municipal  turbine  plant  using  oil  as 
fuel.  The  good  load-factor  of  the  city  lighting  load,  however, 
has  made  it  possible  for  the  central  station  to  supply  this  service 
satisfactorily  at  this  low  figure.  Electric  pumping  for  the  city 
of  Galvestcm  is  also  contemplated.  The  water  supply  for  the 
island  comes  from  a  group  of  artesian  wells  at  Alta  Loma,  20 
miles  inland  on  the  mainland,  from  which  point  the  supply  is 
piped  to  Galveston.  The  plans  for  electrifying  the  water  supply 
contemplate  installing  three  75-hp  motor-driven  pumps  at  both 
the  Alta  Loma  wells  station  and  the  Galveston  pumping  plant, 
all  receiving  energy  from  the  Galveston  central  station. 

At  Cleveland,  while  the  local  company  has  been  subjected 
to  what  can  only  be  characterized  as  a  vicious  and  dishonest 
attack,  under  the  plea  of  giving  the  citizens  "three-cent  elec- 
tricity," with  the  result  that  a  million  dollars  will  probably  be 
spent  in  putting  up  a  municipal  plant,  there  is  some  compensa- 
tion in  the  announcement  that  the  Cleveland  Electric  Illuminat- 
ing Company  has  purchased  the  physical  property  of  the 
Cuyahoga  Lighting  Company,  a  concern  started  four  years  ago 
at  the  instance  of  the  late.  Mayor  Tom  L.  Johnson,  who  had  at 
that  time  declared  war  against  the  larger  company.  He  desired 
this  to  be  the  nucleus  of  a  large  company  which  would  furnish 
competition  to  force  the  Cleveland  Electric  Illuminating  Company 
to  come  to  terms  with  him.  Under  the  terms  of  this  franchise 
the  new  company  was  required  to  file  a  bond  for  $25,000  to 
insure  protection  against  damage  to  the  streets.  When  the 
company  was  first  organized  this  bond  was  provided,  but  in 
1909,  when  an  extension  ordinance  was  granted,  the  bond  was 
not  renewed.  For  this  reason  the  franchise  is  not  effective  at 
this  time,  so  that  the  purchase  involved  only  the  physical  property. 
The  company  was  organized  in  1907,  and  its  franchise  covered 
but  a  limited  territory,  its  business  being  confined  to  furnishing 
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energy  to  buildings  in  the  neighborhood  of  the  public  square. 
The  money  was  furnished  from  New  York.  The  secretary  and 
manager  states  that  the  sale  is  the  natural  result  of  the  duplica- 
tion of  capital  in  an  effort  to  establish  competition  in  this 
public  utility.  No  one  who  knows  will  dispute  that  statement, 
but  the  present  Mayor,  Mr.  Baker,  the  political  residuary  legatee 
of  the  late  single-taxer,  carries  on  the  "merry  war''  just  the  same. 

Two  interesting  and  encouraging  instances  may  be  noted 
from  the  domain  of  our  sister  society,  the  Canadian  Electrical 
Association.  On  July  25  the  town  of  Napanee,  Ontario,  passed 
a  by-law  by  a  vote  of  408  to  46  disposing  of  the  municipal  electric 
light  plant  to  the  Seymour  Power  and  Electric  Company, 
Limited,  of  Campbellford,  Ontario.  The  entire  plant  was  in 
first-class  condition,  having  been  constructed  in  a  thorough 
manner  in  the  first  place  and  afterward  well  maintained.  In 
selling  out  to  the  Seymour  Company  the  town  secured  a  tw^enty- 
four-hour  service  instead  of  a  dusk-to-dawn  service,  which 
previously  obtained.  Moreover,  the  change  was  accompanied  by 
a  substantial  reduction  in  rates.  The  street  arcs,  for  each  of 
which  the  plant  was  credited  with  or  received  $70  per  annum, 
are  maintained  at  a  yearly  rate  of  $55.  The  series  tungsten 
lamps  used  for  street  lighting  have  been  reduced  in  cost  from 
$20  each  to  $15  each  per  year.  The  commercial  and  residence 
lighting  schedule  of  rates  is  reduced  from  10  cents  per  kw-hour 
to  8  cents  per  kw-hour.  For  those  who  desire  it  there  is  an 
alternative  rate  for  residence  lighting  of  10  cents  a  room  per 
month  plus  3  cents  per  kw-hour  for  the  energy  consumed.  The 
rates  for  energy  used  by  motors  do  not  exceed  $25  per  hp-year 
for  twenty-four-hour  service.  It  is  evident  that  the  town  has 
been  benefited  by  the  sale,  and  the  new  rates  should  result  in 
the  expansion  of  industries  now  in  the  town  and  the  acquisition 
of  other  industries.  It  is  an  example  of  what  far-reaching 
power  transmission  circuits  can  do  in  the  hands  of  a  well- 
conducted  private  enterprise. 

The  news  from  Winnipeg  is  even  more  startling.  The 
Privy  Council  in  England  decided  this  February  in  favor  of  the 
Winnipeg  Electric  Railway  Company  in  a  case  on  appeal  involv- 
ing the  interests  of  that  company.  According  to  the  decision, 
the  railway  company,  which  also  owns  the  electric  lighting 
system,  can  transmit  power  to  the  city  from  its  plants  outside 
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and  can  retain  its  distributing  system  within  the  city.  On  the 
strength  of  favorable  decisions  in  lower  courts,  the  city  invested 
$6,000,000  in  a  municipal  plant,  and  the  property  of  the  railway 
and  lighting  company  is  valued  at  $25,000,000,  the  plant  outside 
of  the  city  and  the  city  distributing  system  being  valued  at 
$6,000,000.  The  litigation  between  the  Winnipeg  Company  and 
the  city  began  in  1906,  when  the  city  entered  action  in  the  Court 
of  King's  Bench  of  Manitoba  claiming  that  the  company  had  no 
right  to  use  any  power  that  was  not  developed  within  the  city 
limits,  and  that  the  use  of  power  generated  outside  the  city  was 
in  violation  of  the  provisions  in  the  charter  and  invalidated  the 
franchise  of  the  company.  The  city  also  claimed  that  the  com- 
pany had  failed  to  fulfill  the  condition  of  the  charter  in  respect 
of  the  operation,  conduct  and  management  of  the  street  railway 
system.  The  further  claim  was  made  by  the  city  that  the  com- 
pany had  no  right  to  place  poles  or  wires  upon  the  city's  streets 
for  the  transmission  of  power  generated  outside  of  the  city, 
and  the  city  asked  that  the  company  be  ordered  by  the  court  to 
remove  such  wires  and  poles  and  forbidden  to  erect  any  more. 
This  claim  was  made  as  a  protest  against  the  absorption  of  a 
number  of  smaller  companies,  to  which  the  city  had  granted 
lighting,  power  and  heating  franchises,  by  the  street  railway 
company,  as  the  city  had  not  given  consent  to  the  sale  of  these 
franchises  to  the  street  railway  company  by  the  individual 
companies  to  which  the  various  charters  had  been  granted  in 
the  first  place. 

The  judgment  of  the  Court  of  King's  Bench  was  partly  a 
victory  for  the  city  and  partly  a  victory  for  the  company,  the 
greater  advantage  being  with  the  city.  The  case  was  carried 
to  the  Manitoba  Court  of  Appeal,  which  sustained  the  findings 
of  the  Court  of  King's  Bench.  By  agreement,  the  appeal  from 
the  Manitoba  Court  of  Appeal  was  carried  direct  to  the  Privy 
Council  in  England,  skipping  the  Supreme  Court  at  Ottawa. 
Briefly,  the  decisions  of  the  Manitoba  courts  which  were  appealed 
against  were:  (i)  That  the  company  has  no  right  or  title  to 
erect  poles  or  wires  on  the  city's  streets  for  the  transmission 
of  electricity  for  any  other  purpose  than  street-car  operation. 
(2)  That  the  company  must  remove  from  the  city's  streets  all 
poles  and  wires  for  the  transmission  of  electricity  for  any  other 
purpose  than  street-car  operation.    Against  these  decisions  the 

street-car  company  appealed  to  the  Privy  Council  in  England. 
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The  third  decision  of  the  Manitoba  court,  which  was  "that 
the  bringing  in  of  electrical  current  from  the  company's  plant 
at  Lac  du  Bonnet  does  not  invalidate  the  company's  franchise, 
as  the  current  so  brought  in  is  like  fuel  brought  in  for  use  in 
the  company's  steam  plant,  the  transforming  of  electrical  energy 
so  brought  in  being  the  development  within  the  city  of  the  power 
used  for  street-car  operation,"  was  the  only  decision  which  went 
against  the  city,  for  which  it  was  argued  that  the  power  was 
produced  at  Lac  du  Bonnet,  where  the  company's  power  plant 
on  the  Winnipeg  River  is  situated,  and  therefore  not  manufac- 
tured in  the  city,  as  the  defense  argued. 

The  decision  gave  the  company  authority  to  operate  a  street- 
railway  service,  but  cut  it  off  from  supplying  power  and  light 
to  the  citizens.  The  company  at  once  appealed  from  the  decision 
denying  its  right  to  erect  poles  and  string  wires  for  commercial 
purposes,  and  the  city  filed  a  cross  appeal  against  the  decision 
which  gave  the  company  the  right  to  generate  power  for  its 
cars  outside  the  city.  It  was  on  this  issue  that  the  Privy  Council 
found  completely  for  the  company.  • 

The  litigation  was  so  heated  that  it  caused  the  owners  of 
the  system  to  offer  to  sell  their  entire  plant  to  the  city  for 
$24,000,000,  which  was  refused.  The  city  invested  $6,000,000 
in  a  great  civic  hydroelectric  plant  and  cut  the  rates  of  the 
company  from  10  cents  to  3  cents  per  kw-hour.  It  is  now 
believed  that  the  city  will  buy  the  street-railway  company's  entire 
interests.  Meantime,  the  city  lighting  plant,  started  not  long  ago 
with  a  great  flourish  of  trumpets,  has  not  brought  in  the  millen- 
nium, as  predicted,  and  one  of  the  first  troubles  has  been  the  resig- 
nation of  practically  the  entire  engineering  staff,  on  the  ground  of 
"outrageous  political  interference";  and  it  is  obvious  that  there 
are  many  serious  troubles  ahead. 

Reference  may  also  be  made  here,  in  passing,  to  the  fact 
that  a  year  ago  it  was  confidently  prophesied  that  the  city  would 
acquire  the  Toronto  Electric  Light  Company.  The  expected 
has  not  happened;  but,  under  new  conditions  and  a  vigorous 
management,  the  company  is  showing  it  can  easily  bold  its  own 
in  giving  efficient  public  service  under  private  ownership. 

Reference  to  the  subject  of  municipal  ownership  in  this 
Report,  on  the  occasion  of  a  visit  to  Seattle,  would  not  be  com- 
plete without  notice  of  the  severe  disaster  that  fell  upon  this 
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convention  city  last  November.  At  that  time,  owing  to  heavy 
snows  in  the  mountains  and  the  warm,  south  Chinook  wind, 
heavy  floods  carried  away  the  dam  of  Cedar  Lake,  in  the 
Cascade  Mountains,  and  the  wooden-stave  pipe  line  lying  in 
the  river  bed,  that  conveyed  the  water  to  Cedar  Falls,  three 
miles  down  the  river.  A  plant  which  had  cost  the  city  $3,600,000, 
with  $1,000,000  more  authorized,  was  put  clean  out  of  service 
for  six  days  as  to  water  supply,  and  for  some  three  weeks  as  to 
electric  light  and  power.  The  city  was  without  water,  except 
for  about  two  days'  supply  remaining  in  the  city's  reservoirs 
at  the  time  of  the  break,  and  a  small  amount  which  was  pumped 
from  Lake  Washington,  within  the  city  limits.  Light  and 
power  during  the  interruption  to  the  municipal  plant  was  sup- 
plied for  city  lighting  and  to  the  customers  of  the  municipal  plant 
by  the  steam  relays  of  The  Seattle  Electric  Company,  the  water- 
power  plants  of  the  same  company  and  the  Seattle-Tacoma 
Power  Company.  Such  an  incident  recalls  the  municipal  water- 
power  plant  "accident"  at  Austin,  Tex.,  some  years  ago,  when 
the  lake  and  system  "went  out,"  and  suggests  that  such  invest- 
ments of  public  money  in  commercial  enterprises  are  far  from 
immune,  although  they  are  generally  heralded  as  bringing  in 
a  social  and  economic  millennium  where  nothing  can  possibly 
go  wrong. 

Isolated  Plants 

It  stands  to  reason  that,  in  many  parts  of  the  country,  an 
isolated  plant  is  still  the  only  way  in  which  the  insistent  demand 
for  electric  light  and  power  can  be  met.  But  the  increasing 
area  covered  by  city  circuits  and  the  growing  number  of  lines 
in  suburban  and  rural  regions  are  the  means  whereby  the  neces- 
sity for  such  isolated  plants  is  being  rapidly  diminished.  It 
must  be  so  in  the  very  order  of  things. 

The  subject  was  admirably  discussed  in  a  paper  presented 
before  the  last  annual  meeting  of  the  Pennsylvania  Electric 
Association — a  Section  of  the  National  Electric  Light  Associa- 
tion— by  Mr.  T.  E.  Spence.  He  showed  that  the  question  of  cost 
is  not  always  by  any  means  the  deciding  factor  in  favor  of 
purchasing  energy  from  central  stations,  but  that  the  many  con- 
tingent, accruing  advantages  are  largely  in  favor  of  the  central 
station  and  must  be  given  due  consideration.     In  order  to  keep 
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pace  with  the  advancement  of  the  art,  a  central  station  is  forced 
to  install  modern  apparatus,  whereas  the  factory  owner  cannot 
readily  afford  to  replace  his  apparatus  with  newer  types  and 
must  usually  use  his  plant  continuously  until  it  is  relegated  to 
the  scrap  heap.  Moreover,  the  manufacturer  never  knows  how 
future  trade  conditions  will  affect  his  business.  The  latter  may 
increase  extensively,  and  in  order  to  keep  pace  with  this  growth 
it  would  be  necessary  to  install  additional  units,  which  usually 
results  in  a  very  undesirable  type  of  plant,  needing  more  atten- 
tion, more  repairs,  etc.  On  the  other  hand,  if  his  business 
decreases,  he  will  suffer  loss  by  reason  of  fixed  charges.  Mr. 
Spence  also  asked  if  it  is  not  better,  from  an  investor's  point 
of  view,  to  avoid  investment  in  a  power  plant  which  if  destroyed 
will  cause  greater  loss,  due  to  interruption  of  business,  than 
the  loss  due  to  the  destruction  of  the  plant  itself,  which  latter 
can  be  covered  by  insurance.  He  stated  that  continuity  and 
reliability  of  service  should  be  given  due  consideration  in  balanc- 
ing the  central-station  supply  against  the  isolated  plant;  and, 
further,  that  whatever  makes  for  continuity  and  reliability,  at 
some  sacrifice  of  economy  and  detail,  may  be  installed  and  will 
ultimately  prove  of  greater  economy  through  the  insurance  of 
uninterrupted  output.  The  central  station  is  in  business  for 
the  purpose  of  producing  and  marketing  electrical  energy.  Its 
reputation  for  reliable  service,  consequently,  must  be  safe- 
guarded, and  a  complete  shutdown  is  almost  unknown.  There 
is,  moreover,  sufficient  reserve  apparatus  installed  in  the  plant 
of  a  central  station  to  permit  one  or  more  of  its  units  to  remain 
idle  without  crippling  the  service.  Such  is  not  the  case  in  isolated 
plants.  Mr.  Spence  gave  a  most  convincing  demonstration  of 
the  efficiency  of  the  central-station  idea  in  that  his  company 
supplies  energy  to  coal  mines  and  breakers  from  a  coal-burning 
central  station  located  several  miles  from  the  mines.  The  plants 
in  the  anthracite  region  can  purchase  fuel  for  about  $1.30  per 
ton  or  less,  and  the  energy  can  be  purchased  by  the  large  mines 
for  2  cents  per  kw-hour  or  less.  At  such  a  rate  the  mine 
operators,  especially  those  with  smaller  holdings,  find  operation 
with  central-station  service  more  advantageous  than  by  isolated 
plant,  with  cheaper  fuel  but  heavy  investment  cost  per  unit  of 
work  done. 
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In  regard  to  isolated  plants,  the  operations  of  the  Union 
Electric  Light  and  Power  Company,  of  St.  Louis,  are  peculiarly 
worthy  of  study.  In  several  instances  the  Union  Company  has 
taken  over  isolated  plants,  operating  these  as  auxiliary  generat- 
ing stations  during  the  peak,  and  at  other  times  only  to  give 
sufficient  exhaust  steam  for  heating  purposes  during  the  steam- 
heating  season.  Under  such  conditions  the  local  generators 
are  connected  with  its  own  Edison  distributing  network,  so  that 
any  energy  generated  on  account  of  steam  heating  in  excess  of 
the  demand  in  the  building  is  delivered  to  the  outside  lines. 
When  no  heating  is  required  these  plants  are  shut  down  and 
electric  service  is  supplied  from  the  Ashley  Street  central  station. 
In  other  cases  the  company  either  converts  the  existing  steam 
boilers  into  low-pressure  units  or  installs  its  own  steam-heating 
equipment,  which  is  operated  during  the  heating  season.  These 
decentralized  heating  plants  also  form,  sometimes,  the  nuclei 
of  localized  steam-heating  systems,  the  company  often  being  able 
to  go  next  door  or  within  the  same  or  adjoining  blocks  and 
replace  other  isolated  electric  plants,  supplying  winter  steam 
from  the  boilers  of  the  central  isolated  plant,  while  furnishing 
electrical  energy  from  its  main  system.^ 

To  secure  the  power  business  of  large  industrial  establish- 
ments the  company  has  on  its  staff  a  number  of  sales  engineers. 
A  record  is  kept  of  all  of  the  isolated-plant  installations  and  calls 
are  made  on  the  owners  of  these  stations  to  acquaint  them  with 
the  advantages  and  economies  of  central-station  service.  Per- 
mission is  requested  for  one  of  the  company's  engineers  to  go 
through  the  plant  and  study  the  cost  of  power  production  and 
distribution,  with  an  idea  of  determining  whether  a  saving  would 
be  made  were  such  service  furnished  by  the  electric  company. 
From  the  plant  fireman  and  engineer  information  as  to  the 
expenditures  for  coal,  oil  and  supplies  is  secured  and  estimates 
are  made  of  the  overhead  costs,  including  interest  and  depre- 
ciation on  the  investment.  Indicator  cards  are  taken  from  the 
plant  engines,  and  the  sources  of  various  losses  in  shafting, 
belting  and  other  transmissions  are  located  and  investigated. 
After  the  test  has  been  made  on  the  plant,  the  solicitor  usually 
makes  several  calls  on  the  owner,  ostensibly  with  the  idea  of 
asking  for  additional  information,  but  at  each  visit  lets  drop 
some  hint  of  a  source  of  loss  that  has  been  discovered  in  the 
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plant's  operation.  One  or  two  of  these  suggestions  usually  make 
the  owner  keenly  interested  in  the  proposal  which  the  central- 
station  company  has  to  offer,  and  the  intelligent  discussion  of 
the  company's  representative  begets  further  confidence  in  the 
mind  of  the  owner.  Discussion  soon  reveals  the  fact  that  the 
solicitor  is  perhaps  better  informed  on  methods  of  power  appli- 
cation for  his  particular  business  than  even  the  owner  himself, 
and  the  company's  complete  report,  submitted  later,  is  awaited 
with  great  interest.  These  reports,  prepared  in  a  standard 
style,  open  with  a  description  of  the  present  equipment  and  an 
account  of  the  tests  made  by  the  company's  engineers  on  the 
prospective  customer's  plant,  including  an  estimate  of  the 
present  cost  of  operation.  After  this  there  follows  in  minute 
detail  a  description  of  the  proposed  installation  of  motors.  In 
thus  preparing  for  electric  drive,  in  addition  to  the  well-known 
advantages  of  better  light,  less  power,  etc.,  a  point  is  made  of 
the  possible  logical  arrangement  of  the  processes  of  manu- 
facture, to  require  less  handling  of  the  product.  Estimates  of 
the  size  of  motors,  hours'  use  and  operating  costs  with  electric 
drive  are  then  appended,  a  statement  being  made  of  the  first 
cost  of  the  new  equipm^t,  on  which  interest  and  depreciation 
are  charged.  The  total  operating  cost  under  these  conditions  is 
then  compared  with  the  operating  cost  of  the  isolated  plant. 
Sometimes  it  is  even  found  possible  to  omit  charging  deprecia- 
tion and  interest  on  the  steam  plant,  although  including  these 
on  the  motor  drive,  and  still  reveal  a  striking  contrast  between 
the  two  installations.  The  result  is  that  almost  invariably 
central-station  supply  "wins  out.^' 

NEW    STATIONS   AND   PLANTS 
General  Conditions 

Citations  as  to  central-station  technique  have  already  been 
made  from  the  review  of  the  art  by  Mr.  T.  E.  Murray.  It  may 
be  noted  that  Dr.  C.  P.  Steinmetz  also  made  a  luminous  analysis 
of  the  course  of  evolution  in  central-station  work  at  the  annual 
meeting  of  the  American  Institute  of  Electrical  Engineers  last 
year.  He  asserted  that,  for  reliability  of  service,  the  earlier 
direct-current  stations  have  been  unexcelled  even  to  the  present 
day,  and  attributed  this  to  the  following  causes:  The  parallel 
operation  of  all  the  stations,  which  guarded  the  system  in  case 
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of  break-down  of  one  or  several  stations;  the  storage-battery 
reserve,  which  maintained  the  service  even  in  a  complete  shut- 
down of  all  the  generating  stations,  and  especially  the  nature  of 
the  system  of  low-tension  feeders  and  mains,  which  limited  the 
effect  of  any  break-down  at  any  point  of  the  system  to  its  imme- 
diate vicinity,  by  limiting  the  power  which  could  be  concentrated 
at  any  point  to  such  an  extent  that  no  local  break-down  could 
seriously  affect  the  entire  system.  He  claimed  that  the  modern 
polyphase  generating  stations  correspond  to  the  former  direct- 
current  generating  stations,  and  the  high-voltage  feeders  from 
the  main  stations  to  the  substations,  and  the  tie-lines  between  the 
stations  correspond  to  the  2200-volt  feeders  and  tie-lines  between 
the  earlier  stations. 

Dr.  Steinmetz  expressed  the  opinion  that,  on  account  of  the 
increase  in  the  loss  of  economy  and  reliability,  and  the  complica- 
tion of  control  of  a  system  with  the  increasing  number  of  separate 
stations,  the  only  feasible  method  which  permits  unlimited  exten- 
sion of  the  system,  without  any  increase  of  danger  and  complica- 
tion, is  the  parallel  operation  of  the  entire  system  on  a  single 
ring  bus,  which  is  divided  into  sections  by  power-limiting  bus-bar 
reactances.  The  limitation  of  power  by  the  reactances  in  bus- 
bars and  generators  appears  sufficiently  safe,  but  it  has  the 
disadvantage  of  exposing  the  bus-bar  section  and  the  feeder 
switches  momentarily  to  the  shock  of  short-circuit  in  case  of  the 
failure  of  a  feeder.  It  is  probable,  therefore,  that  a  safer  way  of 
operation  would  result  from  limiting  the  power  of  the  feeders 
by  reactances  and  maintaining  service  on  each  feeder  in  case 
of  a  fault  until  the  fault  either  clears  itself  or  the  feeder  has 
to  be  cut  off.  That  is  to  say,  it  seems  desirable  in  the  modern 
high-output,  high-voltage  station  to  return  to  the  well-tried 
principle  of  the  low-tension,  direct-current  system. 

The  parallel  operation  of  synchronous  machines  requires 
reactance  in  the  circuit  between  the  machines.  It  is  necessary, 
however,  that  the  combined  impedance  of  the  resistance  and 
reactance  of  the  cross-circuit  should  be  sufficiently  low  to  allow 
a  large  enough  current  to  be  produced  to  keep  the  machines 
together  against  any  tendency  to  separate  them,  such  as  inequality 
of  the  driving  power,  slightly  different  speed,  adjustment  of  the 
engine  governors,  etc.  With  greatly  increased  reactance  in  the 
circuit  it  would  be  necessary  to  control  the  speed  of  the  prime 
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movers  independently  of  the  alternators,  so  as  to  be  so  closely 
the  same  under  all  conditions  as  to  require  a  very  small  syn- 
chronizing power  between  the  alternators  to  pull  them  into  step. 
That  is  to  say,  the  prime  movers  must  be  synchronized. 
Although  this  problem  has  not  yet  been  solved,  its  solution 
presents  no  difficulty,  because  the  governors  can  be  controlled 
electrically  with  the  required  amount  of  ease.  The  governor  in 
the  steam  supply  system  would  be  controlled  by  the  rate  of 
exchange  of  energy  between  the  stations,  in  combination  with 
sufficiently  powerful  dashpots  to  guard  against  the  hunting  of 
the  governors. 

In  the  interesting  discussion  which  followed.  Dr.  Stein- 
metz,  referring  to  the  oil  circuit-breaker,  remarked  that  it  is 
based  on  the  control  of  explosive  forces  developed  by  enormous 
power  at  the  break.  He  spoke  hopefully  of  the  induction  gener- 
ator. This  machine  has  advantages  with  respect  to  short- 
circuit  currents,  but  there  are  serious  difficulties  in  the  way  of 
introducing  it  into  practise,  and,  moreover,  it  does  not  solve  the 
momentary  short-circuit  problem.  As  to  the  external  and  internal 
reactance  for  generators,  he  said  that  the  problem  is  essentially 
similar  to  that  which  nearly  thirty  years  ago  was  confronted  in 
the  early  Edison  low-tension  station.  It  was  then  solved,  and, 
although  it  cannot  now  be  attacked  in  the  same  manner  as  then, 
it  is  nevertheless  being  solved  just  as  surely. 

Huge  Turbo-Generators 

The  year  191 1  saw  another  record  made  in  the  installation 
last  November  of  the  first  of  three  20,000-kw  turbo-generator 
sets  in  the  No.  i  Waterside  Station  of  the  New  York  Edison 
Company.  These  generators  are  of  the  4-pole,  3-phase,  25-cycle 
type,  wound  for  6600  volts.  The  normal  speed  is  750  r.p.m. 
They  are  direct-connected  to  6-stage  Curtiss  turbines,  designed 
to  operate  on  i7S-lb.  gauge  pressure,  with  a  back  pressure  of 
lyi  lb.  absolute  in  the  exhaust  chamber,  and  with  steam  super- 
heated to  100  degrees  Fahr.  The  steam  consumption  in  pounds 
per  kw-hour  under  these  conditions  is  guaranteed  to  be  as 
follows : 

Load  '     Steam  Total  Steam  per  Hour 

in  Kilowatts  Pounds  per  Kw-Hour  Pounds 

10,000  15  150,000 

15,000  14.4  216,000 

20,000  15  300,000 
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The  dimensions  of  the  base  of  the  machine  are  17  ft.  6  in. 
by  17  ft.  The  height  above  the  base  is  35  ft.  7  in.,  and  the 
height  of  the  foundation  above  the  basement  floor  is  10  ft. 
Each  machine  weighs,  approximately,  420  tons,  the  revolving 
parts  weighing  112  tons.  The  runners  are  13  ft.  in  diameter, 
and  the  total  number  of  steam  buckets  they  contain  is  7200.  It 
is  interesting  to  note  that  the  area  occupied  by  one  of  the 
20,ooo-kw  units  is  297  sq.  ft.  The  area  occupied  by  the  single 
3500-kw  engine-generator  unit  of  the  type  displaced  is  918 
sq.  ft.,  so  that  the  unit  generates,  approximately,  eighteen  times 
as  much  power  as  the  old  reciprocating  engine  per  unit  of  area 
occupied. 

Assuming  that  the  turbine  is  fully  loaded  all  day  and  that 
there  is  an  evaporation  of  9  lb.  of  water  per  i  lb.  of  coal,  the 
unit  will  require  7,200,000  lb.  of  steam  a  day,  and  about  400 
tons  of  coal.  This  unit  has  more  than  sufficient  capacity  to 
supply  Delaware  with  the  electric  service  at  present  furnished 
by  the  various  public-utility  companies  in  that  State. 

Most  notable  of  all  under  this  head  is  the  order  just  placed     ) 
by  the  Commonwealth  Edison  Company,  Chicago,  with  Charles    I 
A.  Parsons  and  Company,  of  Newcastle-on-Tyne,  England,  for    / 
a  25,000-kw  turbo-generator  for  its  Fisk  Street  station.     The 
maximum  rating  of  the  machine  will  be  approximately  40,000  hp. 
It  is  understood,  unofficially,  that  the  turbine  will  be  a  horizontal 
machine,  the  low-pressure  end  being  of  the  double-flow  type. 
The  turbine  is  to  be  of  the  pure  Parsons  design,  which  is  not 
made  in  this  country,  but  will  embody  many  ideas  and  details 
due  to  the  well-known  consulting  engineer,  Mr.  Frederick  Sar- 
gent, who  has  arrived  at  steam  economies  heretofore  unknown  J, 
and  miattained.     The  generating  unit  will  be  75  ft.  long  and  i 
18  ft.  wide,  and  ultimately  three  more  will  be  installed  in  the 
enlarged  Fisk  Street  station,  which  will  then  have  a  rating  of 
220,000  kw.    The  speed  of  the  new  unit  is  to  be  750  r.p.m.    The 
generator    will    be    25-cycle,    3-phase,    4500    volts,    with    the 
exciter  on  the   shaft.     The   arrangement  of  the   condenser   is 
entirely  new.    The  auxiliaries  are  to  be  of  the  rotary  type  and 
electrically  driven./  It  is  said  that  the  new  generator  units  will 
take  no  greater  flbor  space  than  vertical  units  of  equal  rating. 
By  an  ingenious  rearrangement  of  boilers  and  economizers,  no 
greater  ground  area  will  be  required  for  additional  steam-raising 
equipment,  although  extension  of  coal-handling  machinery  will 
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be  needed.  The  full  data  as  to  this  enormous  unit  will  be  awaited 
with  keenest  interest.  The  unit  now  under  contract  is  to  be 
shipped  before  the  end  of  this  year.  The  Fisk  Street  station 
supplies  about  one-third  of  the  energy  for  the  elevated  lines  and 
practically  all  of  the  energy  for  the  surface  lines  of  Chicago. 

Large  Boiler  Units 

Several  years  ago  this  Report  referred  to  the  big  Delray 
plant  of  the  Detroit  Edison  Company,  with  its  many  novel 
features  of  interest.  One  of  the  most  recent  and  remarkable  of 
these  is  the  pioneer  use  at  Delray  of  huge  water-tube  boilers, 
any  one  of  which  is  capable  of  supplying  for  short  periods  steam 
turbine  loads  up  to  ii,ooo  kw.  Each  of  these  great  steaming 
units  is  rated  at  2365  boiler  hp,  on  the  assumed  basis  of  10  sq.  ft. 
of  heating  surface  per  hp,  or  30  lb.  of  steam  per  hp-hour.  The 
Delray  boilers  have  been  tested  up  to  214  per  cent  of  full  load, 
which  is  equivalent  to  generating  steam  at  about  7  lb.  per  hour 
per  square  foot — not  an  excessive  evaporation  for  boilers  in 
modem  practise.  Ordinarily  the  Delray  units,  of  which  there 
are  five  erected  and  five  more  now  being  installed,  carry  6000 
kw  to  7000  kw  each.  This  load  increases  to  8000  kw  per  boiler 
during  the  peak  periods,  and  for  short  durations  has  reached 
11,000  kw.  Each  boiler  is  36  ft.  high,  30  ft.  wide  and  28  ft. 
deep,  being  fired  from  both  ends.  The  three  huge  steam  drums 
are  connected  with  the  two  mud  drums  by  no  less  than  1564 
3^-in.  tubes.  Each  boiler  has  four  water-columns  and  an  even 
dozen  safety  valves  designed  to  relieve  pressure  rises  above  the 
normal  steam  condition  of  205  lb.  pressure  and  150  deg.  super- 
heat. At  normal  rating,  the  big  units  have  shown  a  combined 
thermal  efficiency  of  80  per  cent  (about  89  per  cent  being  the 
maximum  possible  value),  and  this  observed  efficiency  decreased 
only  to  76  per  cent  at  100  per  cent  overload.  It  is  held  that  the 
remarkable  economies  obtained  can  hardly  be  traced  to  excep- 
tional flue  temperatures  or  any  other  furnace  conditions  differing 
materially  from  ordinary  experience.  But  the  big  units  decrease 
the  usual  proportion  of  radiation  losses,  and,  with  their  single 
huge  fires,  enable  the  closest  attention  to  be  given  to  but  the 
one  bed.  Labor  costs  are  thus  reduced  correspondingly,  and  the 
boiler-room  lay-out  is  simplified  and  cheapened.  The  boilers 
themselves  cost  less  per  unit  of  rating  than  similar  small  units. 
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Difficulties  witli  furnace  brickwork  in  the  big  boilers  have 
apparently  been  solved  as  rapidly  as  they  presented  themselves. 

Recently  a  series  of  tests  on  two  of  the  2365-hp  Delra} 
units  was  carried  out  under  the  direction  of  Dr.  D.  S.  Jacobus, 
and  these  tests  formed  the  subject  of  a  paper  presented  by  him 
December  6  at  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers.  One  boiler  equipped  with  Roney  stokers 
and  one  with  Taylor  stokers  were  studied,  the  test  requiring  the 
services  of  fifty  men  working  in  eight-hour  shifts  for  six  weeks. 
During  this  time  5000  tons  of  coal  and  45,000  tons  of  water  were 
measured.  The  results  obtained  from  Dr.  Jacobus'  tests  show 
that  with  both  classes  of  stokers  the  combined  efficiency  of  both 
boiler  and  furnace  ranges  from  80  per  cent  at  slightly  below 
nominal  rating  to  about  76  per  cent  at  double  rating.  The 
turbines  driving  the  blowers  for  the  Taylor  stokers  exhaust 
back  into  the  feed-water  heaters,  the  steam  used  for  this  purpose 
(which  is  reclaimed)  amounting  to  2^  to  3  per  cent.  The  Roney 
stokers  require  about  lyi  per  cent  of  the  total  steam  geaerated 
by  the  boilers,  and,  except  for  about  one-fifth  of  i  per  cent, 
which  is  similarly  reclaimable  from  the  stoker  engine,  the 
remainder  is  used  in  the  form  of  jets  under  the  grates  and  is 
therefore  lost  in  the  chimney  products.  Each  row  of  two  or 
three  large  boilers  is  provided  with  a  steel  stack,  18  ft.  in 
diameter  and  250  ft.  above  the  grates,  these  stacks  being  lined 
with  common  brick  backed  by  concrete. 

Discussing  the  subject  of  steam  plant  efficiency,  the  Elec- 
trical World  in  its  review  of  the  year  191 1  remarked:  "It  is 
still  true,  as  perhaps  it  always  will  be,  that  in  the  steam-driven 
power  plant  the  part  susceptible  of  the  greatest  improvement 
in  economy  is  the  boiler-room.  Careful  tests  during  the  year, 
as  well  as  previously,  show  that  under  the  best  conditions  a 
boiler  economy  of  83  per  cent  may  be  realized.  It  is  not  probable 
that  in  power  plants  the  country  over  values  better  than  from  75 
to  78  per  cent  are  maintained.  The  demonstration  of  a  top-notch 
value  by  some  one  plant  is  a  fine  achievement  as  pointing  the 
way,  but  it  is  of  vastly  greater  import  to  endeavor  to  raise  the 
average  up  toward  some  such  attainable  maximum.  Increasing 
attention  seems  to  be  given  to  flue  gas  analysis  and  to  COj 
recorders,- and  to  the  intelligent  interpretation  of  their  results, 
to  methods  for  controlling  and  regulating  air  supply,  to  methods 
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of  securing  as  nearly  as  may  be  a  definite  program  of  operation 
for  the  boilers  which  shall  insure  periodic  and  systematic  over- 
haul and  cleaning  at  not  too  long  intervals,  to  means  for  absorb- 
ing the  heat  in  the  escaping  flue  gases  down  to  the  minimum 
temperature,  and,  in  general,  to  the  many  factors  on  which  boiler 
economy  depends.  These  all  merit  continued  and  earnest  study, 
and  every  power-plant  engineer  should  set  before  himself  as  a 
goal  the  progressive  elevation  of  his  boiler  economy  step  by  step 
until  it  represents  the  maximum  practically  attainable  under  his 
conditions  of  operation.  The  two  most  interesting  events  of 
the  year  in  connection  with  the  boiler  are  the  installation  of  the 
huge  units  in  Detroit  and  the  work  of  Professor  Bone,  of  Leeds 
University,  England,  in  connection  with  the  combustion  of  gases 
and  vapors  at  lower  temperatures  than  those  prevailing  in  the 
usual  form  of  so-called  explosive  combustion.  Professor  Bone 
takes  advantage  of  the  basic  fact  that  various  combustible  gases 
may  combine  slowly  into  oxygen  at  a  temperature  slightly  below 
that  necessary  for  the  more  rapid  combination  known  as  normal 
combustion,  and  that  this  rate  of  combination  can  be  greatly 
accelerated  by  the  presence  of  porous  substances  such  as  porce- 
lain or  firebrick.  The  result  attained  by  the  development  and 
application  of  these  facts  is,  in  brief,  the  combustion  in  a  boiler 
tube  filled  with  broken  firebrick  of  a  gaseous  fuel  mixed  with 
air,  burning  without  flame  or  noise,  and  resulting  in  the  evapora- 
tion of  about  21  lb.  of  water  per  square  foot  of  heating  surface, 
and  with  a  thermal  efficiency  of  about  93  per  cent.  This  is  an 
evaporation  from  six  to  seven  times  the  normal  rate  of  output, 
and  at  an  increase  of  some  20  per  cent  in  efficiency  over  the 
values  for  normal  boiler  practise.  It  is  too  soon  to  appraise  these 
results  properly  as  to  their  possible  eflfect  on  the  future  of  the 
steam  boiler,  but  they  appear  to  be  of  the  deepest  significance, 
and  the  engineering  world  will  await  with  eagerness  the  results 
of  further  study  regarding  the  practical  application  of  these 
principles." 

Under-Water  Coal  Storage 

The  adoption  of  under-water  coal-storage  methods  is  a  sub- 
ject that  has  often  attracted  the  attention  of  the  central-station 
manager.  Coal  in  dry  storage  even  six  months  may  lose  as 
much  as  25  per  cent  of  its  fuel  value,  while  its  tendency  to  spon- 
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taneous  firing  is  an  additional  source  of  trouble.  For  these 
reasons,  unfortunately,  it  does  not  pay  to  keep  large  quantities 
of  fuel  continually  in  stock  to  guard  against  possibility  of  strike 
shortage,  while,  on  the  other  hand,  the  matter  of  acquiring  a 
large  coal  reserve  quickly  becomes  a  problem  after  the  first 
rumors  of  a  strike  are  abroad.  Recent  conditions  in  England 
need  no  comment.  Coal  can  be  stored  under  water,  however, 
almost  indefinitely  without  loss  of  its  fuel  value.  This  has 
been  proved  by  tests,  and  such  under-water  storage  offers  an 
opportunity  for  holding  large  coal  reserves  almost  indefinitely 
against  a  time  of  need.  With  this  idea  of  guarding  against 
strike  shortage,  following  a  recent  expensive  experience,  th<i 
Omaha  Electric  Light  and  Power  Company  has  built  a  great 
under-water  storage  pit  capable  of  holding  10,000  tons,  with  the 
bunker  contents  enough  for  three  months'  operation  of  its 
13,000-kw  plant. 

This  submerged  storage  pit  measures  100  ft.  by  116  ft.  in 
plan  and  is  22  ft.  deep  below  the  water  level,  which  is  in  turn 
23  ft.  below  the  crane  runway.  It  will  submerge  7000  tons  of 
coal,  while  3000  tons  more  can  be  piled  on  above  the  water 
level.  The  coal  is  unloaded  from  cars  run  alongside  the  pit  by 
means  of  a  grab  bucket  carried  on  a  crane  of  i4S-ft.  span.  The 
coal-car  track  passes  directly  above  the  hoppers  leading  to  the 
coal  crushers,  which  in  turn  discharge  into  the  conveyors,  ele- 
vating the  fuel  to  the  overhead  bunkers.  This  arrangement 
provides  that  the  ordinary  route  of  the  fuel  is  from  the  cars 
to  the  boiler-room,  the  storage  pit  always  being  kept  filled  with 
a  fixed  quantity  of  coal. 

The  storage  pit  is  of  reinforced  concrete  and  is  carried  on 
nearly  400  piles  at  5-ft.  centers  driven  to  bed  rock  19  ft.  to  30 
ft.  below  the  semi-liquid  quicksand.  The  presence  of  this  quick- 
sand made  it  necessary  to  reinforce  the  structure  for  both 
internal  and  external  pressures  to  prevent  collapse  of  the  pit 
when  empty.  The  piles  are  capped  with  2-ft.  6-in.  concrete 
slabs,  reducing  the  stresses  in  the  pit  floor,  which  is  12  in.  thick. 

Besides  the  steel  reinforcing  in  the  floor,  old  rails  have  been 
embedded  in  the  concrete  at  i-ft.  distances,  their  heads  being 
flush  with  the  waterproofed  floor  surface,  to  serve  as  an  armor 
against  the  impact  of  the  bucket  when  removing  coal  from  the 
pit.     The  side  walls  are  4  ft.  thick  at  the  bottom,  tapering  to 
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2  ft.  6  in.  at  the  top.  The  submerged  storage  has  been  so  con- 
structed as  to  be  capable  of  extension  in  both  directions  as  the 
plant  grows.  Spanning  the  pit  and  the  crusher  hoppers,  a  total 
width  of  145  ft,  is  a  S-ton  bucket  crane.  This  crane  is  made  up 
of  two  girders  12  ft.  apart,  between  which  runs  the  trolley 
carriage  with  its  2-cu.  yd.  bucket.  The  bridge  is  propelled  by  a 
4S-hp  motor  at  300  ft.  per  minute,  and  the  trolley  is  operated  at 
a  similar  speed  by  a  i6-hp  motor.  The  main  hoisting  is  performed 
by  two  motors,  one  of  45  hp  and  the  other  of  30-hp  rating,  giving 
a  hoisting  speed  of  120  ft.  per  minute.  With  this  crane  bucket  a 
So-ton  car  has  been  unloaded  in  twenty  minutes.  The  cost  of 
each  handling  of  the  coal  is  estimated  to  be  about  4  mills  per 
ton,  whether  from  car  to  pit  or  pit  to  crusher  hoppers. 

On  account  of  the  muddy  sediment  of  the  Missouri  River, 
on  the  banks  of  which  the  plant  stands,  waste  water  from  the 
plant  supply  (which  has  been  allowed  to  settle  in  sedimentation 
basins)  is  used  to  fill  the  coal-storage  pit.  For  draining  the 
pit,  outlets  fitted  with  valves  are  provided  just  above  the  sewer 
level,  so  that  the  water  can  be  drained  down  to  this  point  by 
gravity,  beyond  which  the  same  sump  pump  used  to  fill  the  pit 
can  be  brought  into  service  for  the  purpose  of  discharging  its 
contents  into  the  sewer.  This  Omaha  under-water  coal-storage 
pit  is  estimated  to  have  cost  about  $70,000,  a  part  of  this  being 
due  to  the  unusual  and  difficult  conditions  of  quicksand  on  which 
the  pit  had  to  be  foundationed. 

Use  of  Lignite  Producer  Gas 

The  utilization  of  low-grade  fuels  may  not  press  very  heavily 
yet  on  central-station  consciousness,  but  is  likely  to  become  more 
and  more  a  subject  of  serious  consideration.  One  of  the  fuels 
thus  to  employ  is  lignite,  of  which  vast  beds  occur  in  the  South- 
west, and  it  has  been  utilized  both  in  gas-producers  and  under 
steam  boilers,  with  varying  success,  as  noted  last  year.  The 
chief  objection  urged  against  lignite  as  a  fuel  material  is  the 
varying  moisture  which  successive  shipments  from  the  same 
mine  may  carry.  This  lack  of  uniformity  results  in  inequalities 
in  the  gas  given  off  and  in  other  difficulties  in  producer  operation. 
Trouble  is  also  reported  from  producer  plants  required  to  meet 
rapid  changes  of  load.  The  response  of  the  producer  to  an 
increased  demand  for  gas  production  if  the  load  rises  s;iddenly 
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is  generally  quite  sluggish,  and  the  engine  may  go  dead  from 
insufficient  fuel  supply.  As  most  of  the  producers  installed  have 
been  of  the  suction  type,  it  seems  out  of  the  question  to  attempt 
to  provide  fuel-gas  reservoir  or  storage  capacity  to  meet  sudden 
changes  in  load.  This  characteristic  of  the  lignite  producer  to 
balk  under  irregular  load-curve  conditions  hardly  adapts  the 
producer  engine  to  applications  where  its  low  fuel  cost  and  other 
advantages  would  otherwise  make  it  very  useful. 

In  discussing  the  lignite  producer  before  the  Southwestern 
Electrical  Association  convention  last  year,  Mr.  W.  B.  Head, 
general  manager  of  the  Stephenville  (Tex.)  Light  and  Water 
Company,  recounted  his  own  highly  satisfactory  experience 
during  four  years'  operation,  twenty-four  hours  daily,  of  a  loo- 
hp  up-draft  producer  plant  doing  both  electric  lighting  and 
water  pumping.  The  performance  of  this  equipment  he  char- 
acterized as  unqualifiedly  successful,  whatever  troubles  were 
met  with  having  been  of  a  purely  mechanical  nature,  such  as 
might  occur  with  any  internal-combustion  engine.  The  Stephen- 
ville plant  is  run  continuously  twenty-four  hours  per  day,  except 
Sundays,  when  it  is  shut  down  twelve  hours  for  overhauling. 
The  cost  of  fuel  at  80  per  cent  load-factor  has  averaged  under 
5  mills  per  kw-hour.  Mr.  Head  pointed  out  that,  unlike  steam 
plants  of  equivalent  sizes,  producer  plants  of  even  very  small 
ratings  share  the  high  efficiencies  and  the  economies  of  the  larger 
sizes.  While  there  are  some  cases  where  he  would  not  recom- 
mend lignite  producer-plant  installations,  as  for  electric-railway 
work,  yet  in  general  he  referred  to  the  lignite  producer  as  the 
coming  form  of  power  in  the  Texas  district,  and  he  declared 
that  a  dollar's  worth  of  lignite  contains  more  available  potential 
energy  than  any  other  form  of  fuel. 

The  Blooming  Grove  (Tex.)  Ice  and  Electric  Company  has 
had  a  6o-hp  lignite  producer-engine  plant  in  operation  during  the 
last  three  years.  The  early  experiences  were  quite  disappointing, 
and  for  a  time  the  plant  was  virtually  a  failure,  minor  misadjust- 
ments  or  broken  parts,  the  causes  of  which  were  often  apparently 
undiscoverable,  resulting  in  refusals  to  start  or  run.  About  this 
time  the  plant  ownership  changed,  and  with  it  men  of  good 
mechanical  experience,  though  new  to  producer-plant  operation, 
were  placed  in  charge  of  the  equipment.  For  a  time  the  diffi- 
culties with  the  plant  continued,  but  persistency  in  application 


Digitized  by 


Google 


90 

soon  mastered  the  details  of  successful  producer  operation,  and 
last  year  this  lignite  plant  was  reported  as  working  to  the  entire 
satisfaction  of  its  owners  and  operators. 

Blooming  Grove  is  a  town  of  about  looo  population,  a  few 
miles  west  of  Corsicana.  Night  electric  lighting  service  for  lOO 
customers  and  the  town  water  supply  are  furnished  by  the 
producer  engine,  the  waterworks  pumps  being  run  during  the 
night  hours  after  the  evening  peak  has  been  passed.  The  plant 
equipment  comprises  a  6o-hp  gas  producer,  providing  fuel  gas 
for  a  vertical,  double  12-in.  by  13-in.  cylinder  engine  running 
at  290  r.p.m.  A  35-kw,  2200-volt,  60-cycle,  single-phase  Allis- 
Chalmers  alternator  is  belted  to  the  engine  fly-wheel,  and  from 
clutch-driven  extensions  of  the  engine  shaft  the  air-lift  com- 
pressor and  high-duty  water  pumps  are  driven.  Lignite  from 
the  Beargrass  (Tex.)  field  has  been  used  in  the  producer.  This 
fuel  costs  about  $1.00  a  ton  at  the  mine  and  $2.10  a  ton  laid 
down  at  the  plant  when  contracted  for  in  quantities.  For  this  has 
been  substituted  Malacoff  lignite  from  a  nearer  and  newly 
developed  field,  costing  $1.40  per  ton  laid  down.  The  plant 
requires  about  1500  lb.  of  lignite  per  twelve  to  fourteen-hour 
night's  run,  and  about  twenty  carloads  are  used  per  year.  Dur- 
ing four  to  five  months  of  the  summer  the  plant  is  run  twenty- 
four  hours  per  day  for  supplying  fan  service  during  the  daytime. 

Natural  Gas  Central  Stations 

There  are  various  natural  gas  central  stations  in  different 
parts  of  the  country,  but  it  is  more  particularly,  perhaps,  in  the 
Southwest  that  one  expects  to  find  them.  A  successful  small 
station  of  the  kind  is  that  of  the  Independence  Electric  Company, 
at  Independence,  Kan.,  a  77S-kw  plant  which  contains  three 
different  types  of  gas  engines  and  includes  several  ideas  of 
novelty  in  its  arrangement  of  exhaust  and  cooling  tower  for  the 
jacket  and  piston  circulating  water.  In  other  respects  as  well, 
besides  its  internal-combustion  engine  operation,  is  the  Inde- 
pendence central-station  situation, of  noteworthy  interest  among 
similar  towns  of  12,000  population.  In  spite  of  cheap  natural 
gas,  a  number  of  the  local  industries  are  operated  from  the  lines 
of  the  electric  company,  whose  connected  load  in  motors  is  larger 
than  its  evening  lighting  peak.  Most  notable  of  all  is  the  number 
of   electric    pleasure   vehicles   in   use   in    Independence,    where 


Digitized  by 


Google 


91 

nearly  forty  cars  provide  a  desirable  off-peak  charging  load  for 
the  plant. 

Under  the  average  operating  conditions  of  the  Independence 
plant  during  a  thirty-day  test,  including  periods  of  light  as  well  as 
full  loading,  a  kw-hour  was  produced  for  every  20  cu.  ft.  of  gas 
taken  by  the  engines.  This  natural  gas,  which  comes  from  the 
Oklahoma  fields,  has  a  fuel  value  of  about  950  lb.  Fahr.  heat 
units  per  cubic  foot.  Under  conditions  of  ^  to  60  per  cent  load 
at  the  time  of  another  test,  the  engine  produced  an  hp-hour  on 
11.75  cu.  ft.  of  gas. 

Oil-Burning  Plants 

Some  figures  have  recently  been  published  as  to  the  oil- 
burning  plant  of  the. Citizens  Electric  Light  and  Power  Com- 
pany, of  Lebanon,  Ind.,  one  of  the  few  central  stations  in  the 
Middle  Western  States  equipped  with  self-igniting  oil  engines 
of  the  Diesel  type.  These  units  have  now  been  in  service  more 
than  six  years.  The  principal  equipment  of  the  station  comprises 
two-  225-hp,  164-r.p.m.,  3-cylinder  American  Diesel  engines, 
direct-connected  to  160-kva,  2300-volt,  60-cycle,  3-phase  alter- 
nators, and  a  125-hp,  83-kva,  225-r.p.m.  unit  of  similar  type. 
The  last  of  the  larger  units  was  installed  in  1907,  the  other  two 
engines  having  been  in  service  since  1905.  Each  set  is  arranged 
with  its  own  belt-driven  exciter,  and  one  engine  can  also  be 
belted  to  an  air  compressor  in  the  main  engine-room;  but  the 
compressed  air  for  the  plant  is  principally  supplied  by  two 
motor-driven  compressors  in  an  adjoining  room.  At  the  rear  of 
the  plant  building  is  the  cooling  tower  for  reducing  the  tempera- 
ture of  the  engine- jacket  water. 

The  fuel  used  in  the  engines  is  a  partly  refined  heavy  oil, 
testing  30  degrees  Baume  and  containing  about  19,000  lb.  Fahr. 
heat  units  per  pound.  From  it  the  sulphur  and  other  objection- 
able materials  have  been  removed.  This  oil  costs  2.75  cents  per 
gallon  delivered  in  tank  cars  to  the  ii,ooo-gal.  underground 
storage  container,  30  ft.  south  of  the  plant.  The  engines  derive 
their  immediate  fuel  supply  from  two  30-gal.  steel  tanks  within 
the  station,  into  which  the  oil  is  pumped  by  hand  from  the 
underground  reservoir  once  every  hour.  Each  time  the  levels 
in  the  tanks* are  thus  restored  to  their  normal  heights,  record  is 
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made,  on  a  blank  form  kept  for  the  purpose,  of  the  quantity 
pumped  in,  so  that  the  figures  thus  obtained  represent  the  hourly 
fuel-oil  consumption  of  the  engines.  The  quantities  of  oil  fed 
to  the  engines  are  exceedingly  small,  averaging  less  than  half 
a  thimbleful  per  cylinder  per  stroke  in  the  case  of  the  225-hp 
units.  Under  ordinary  conditions  the  engines  consume  from 
10  gal.  to  20  gal.  of  oil  per  hour,  and  produce  10  kw-hours  per 
gallon  of  oil. 

The  cost  of  producing  a  kilowatt-hour  in  the  Lebanon 
plant  has  averaged  2.8  mills  for  fuel  oil  alone  and  1.9  mills  for 
labor.  Three  men  are  employed  about  the  station,  but  one  of 
them  gives  only  half  of  his  time  to  the  operation  of  the  plant, 
having  also  charge  of  making  arc-lamp  renewals,  overhead 
repairs,  etc.  Lubricating  oil  and  waste  have  averaged  0.2  mill 
per  kilowatt-hour.  The  item  of  repairs  on  this  plant  has  been 
rather  heavy,  although  difficult  to  ascertain  with  accuracy.  Dur- 
ing four  years  prior  to  the  time  the  present  management  took 
charge,  the  renewal  parts  included  fifteen  cylinder  heads,  one 
crank-shaft  and  two  cylinders.  This  high  fatality  among  the 
cylinder  heads  was  afterward  traced  to  the  lack  of  adequate 
cooling  by  the  circulating  water.  Thermometers  have  now  been 
placed  on  all  outlets,  and  these  readings  are  carefully  noted  at 
frequent  intervals,  so  that  the  temperature  of  no  outlet  water 
at  any  time  rises  beyond  120  degrees  Fahr.  Such  a  minor 
injury  as  a  cracked  cylinder  does  not  necessarily  impair  the 
operation  of  an  engine.  One  of  the  units  has  been  running 
with  a  very  small  crack  in  the  cylinder  for  several  months,  with 
no  other  evidence  of  its  deficiency  than  a  slight  noise  and  a 
cloud  of  steam  in  the  exhaust  at  each  discharge  from  this  cylinder. 
At  all  other  times  the  exhaust  gases  are  quite  invisible,  except 
when  starting  on  very  rich  charges.  During  the  time  that  the 
plant  has  been  in  the  hands  of  its  present  management  the  repair 
items  have  been  slight,  as  the  result  of  the  careful  attention  given 
the  discharge  water. 

The  plant  enjoys  an  excellent  load-factor,  its  total  output 
averacfing  about  41  per  cent  of  the  twenty-four-hour  equivalent 
of  its  maximum  demand.  During  the  eight  hours  of  the  work- 
ing day  its  load  due  to  motors  averages  78  per  cent  of  its  evening 
peak.     Among  the  profitable  motor  services   supplied  by  this 
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station  are  the  city  waterworks  pumping  plant,  whose  6o-hp  load 
occurs  eighteen  hours  daily  during  off-peak  periods;  a  25-hp 
planing  mill,  a  50-hp  flour  mill  and  60  hp  in  motors  in  a  cream 
separator  factory.  There  is  a  total  of  518  hp  connected  in 
3-phase  motors.  The  rate  for  this  motor  service  varies  from  5 
cents  to  2><  cents  per  kw-hour,  according  to  the  quantity  that 
the  consumer  may  use.  The  company  had,  at  the  end  of  last 
year,  secured  no  fewer  customers  than  750  in  a  population  of 
5500,  with  net  rates  of  10  cents  for  residence  lighting  and  8 
cents  for  commercial. 

Testing  the  Coal  Supplied 

With  an  increasing  number  of  our  member  companies 
using  coal  as  fuel,  the  coal  is  subjected  to  test;  and  with  a  lower 
price  each  year  for  the  kilowatt-hour  delivered,  this  practise 
becomes  increasingly  important  and  necessary.  The  details  as 
to  the  method  of  one  plant  may  be  cited.  The  Birmingham 
(Ala.)  Railway,  Light  and  Power  Company  purchases  its  coal 
under  a  contract  with  the  mine  by  which  payment  is  made  entirely 
on  the  basis  of  the  quality  of  the  fuel  furnished  as  shown  by 
chemical  test.  These  tests,  which  are  made  on  a  lOO-lb.  sample 
taken  from  each  shipment,  include  a  determination  of  the  heat- 
unit  fuel  value  of  the  coal  and  the  quantities  of  sulphur,  moisture 
and  ash  material  present.  According  to  the  six-year  contract, 
the  company  agrees  to  pay  $1.55  per  ton  for  the  coal,  on  a  basis 
of  13,000-lb.  Fahrenheit  units  per  pound.  For  all  deviations 
shown  by  the  test  results  from  this  13,000  heat-unit  standard,  the 
coal  company  is  paid  proportionately,  receiving  a  premium  when 
the  fuel  content  runs  above  the  base  value  and  sustaining  a 
proportionate  reduction  when  it  falls  below  13,000  heat  units. 
Further  premiums  and  deductions  are  granted  the  dealer  with 
regard  to  the  ash  content  of  the  fuel  as  follows :  7  to  8  per  cent 
ash,  9  cents  per  ton  premium;  8  to  9  per  cent  ash,  6  cents 
per  ton  premium;  9  to  10  per  cent  ash,  3  cents  per  ton  pre- 
mium; 10  to  12  per  cent  ash,  no  correction;  12  to  13  per  cent 
ash,  3  cents  per  ton  deduction ;  13  to  14  per  cent  ash,  6  cents 
per  ton  deduction;  14  to  15  per  cent  ash,  9  cents  per  ton 
deduction;  15  to  16  per  cent  ash,  12  cents  per  ton  deduction; 
16  to  17  per  cent  ash,  15  cents  per  ton  deduction;  17  to  18  per 
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cent  ash,  i8  cents  per  ton  deduction;  i8  to  20  per  cent  ash, 
coal  rejected. 

Part  of  the  sample  is  also  subjected  to  a  drying  temperature 
and  its  loss  in  weight  noted  as  the  moisture  is  driven  out.  Three 
per  cent  moisture  content  by  weight  is  allowed ;  but  for  all  water 
present  above  this  amount,  proportionate  correction  is  made  in 
the  car-load  weights  of  the  coal.  As  long  as  the  sulphur  content 
of  the  coal  remains  below  i  per  cent  no  deduction  is  made  for 
the  presence  of  this  material,  but  for  sulphur  in  excess  of  this 
amount  penalties  as  follows  are  subtracted  from  the  purchase 
price  of  the  coal  per  ton:  i  to  i>:i  per  cent  sulphur,  5  cents; 
iM  to  i^  per  cent  sulphur,  10  cents;  i^  to  i}i  per  cent  sulphur, 
15  cents;  i^  to  2  per  cent  sulphur,  20  cents;  above  2  per  cent 
sulphur,  coal  rejected. 

The  contract  stipulates  the  delivery  of  the  coal  in  drop- 
bottom  cars,  and  provides  for  a  deduction  of  5  cents  per  ton 
from  the  price  of  all  coal  not  delivered  in  such  cars.  In  case 
the  specifications  for  the  thermal  units,  ash,  sulphur  or  moisture 
in  the  coal  are  continually  infracted  to  a  degree  that  may  be 
deemed  injurious  to  the  plant  equipment,  the  company  reserves 
■  the  right  to  cancel  the  entire  contract.  The  price  of  the  coal 
contracted  for  is  based  upon  a  certain  wage  payment  to  the 
miners,  and  if,  during  the  life  of  the  contract,  this  wage  scale 
is  raised,  the  electric  company  agrees  to  pay  the  coal  company 
proportionately.  The  Birmingham  company  is  now  burning 
from  300  to  500  tons  of  coal  a  day  at  its  main  generating  station, 
from  which  the  local  lighting,  power  and  street-railway  services 
are  supplied.  The  scheme  insures  that  the  electric  company 
gets  the  best  output  of  the  mine.  The  mine  is  paid  at  a  higher 
rate  for  this  superior  product,  and  the  electric  company  profits 
by  its  better  combustive  properties.  The  analytical-test  results 
of  the  loo-lb.  samples  from  each  shipment,  which  include  both 
lumps  and  fine  coal,  are  prepared  in  triplicate,  one  copy  being 
retained  by  the  chemist,  one  going  to  the  superintendent's  office, 
and  the  third  being  sent  to  the  coal  company,  providing  it  with 
the  data  from  which  its  bill  is  prepared.  When  desired,  a 
chemist  representing  the  coal  company  checks  the  work  done 
by  the  electric  company's  analyst.  In  case  of  dispute,  it  is  pro- 
vided that  the  issue  be  submitted  to  an  impartial  laboratory  for 
retest  of  a  sample  from  the  same  shipment. 


Digitized  by 


Google 


95 

GENERAL  QUESTIONS  OF  ILLUMINATION 
The  business  of  a  modern  central  station  is  so  varied  to-day 
that  managers  have  long  ceased  to  fix  their  attention  on  lighting 
only;  but  the  fact  remains  that,  to  the  public,  the  main  occupa- 
tion of  the  industry  still  appears  to  be  that  of  furnishing  illumi- 
nation for  the  street,  the  office,  the  store,  the  factory  and  the 
home.  For  the  manager  himself,  the  problems  of  illumination 
will  ever  possess  deep  interest,  no  matter  what  other  branches 
of  the  industry  may  press  upon  his  attention  and  time.  This  is 
true  not  only  where  a  small  station  depends  mainly  or  exclusively 
on  its  night  load,  but  where  the  availability  of  new  illuminants 
brings  with  it  in  large  cities  many  deep  problems  in  the  relations 
between  generating  plant,  price  of  electrical  energy,  lamp 
renewals,  higher  standards  of  illumination  required,  and  a  whole 
series  of  intricate  readjustments  that  reach  far  beyond  engineer- 
ing in  their  final  effect. 

Street  Illumination  in  Europe 

Some  data  have  already  been  given  above  as  to  illumination 
in  the  streets  of  three  of  the  capitals  of  Europe.  Statistics  do 
not,  however,  exhaust  the  subject.  Last  October,  in  an  address 
before  the  Illuminating  Engineering  Society  in  Chicago,  Dr. 
Herbert  E.  Ives  remarked  that  in  modern  Europe  the  street 
lighting  is  fairly  good,  but  interior  illumination  is  very  poor, 
as  a  rule.  He  saw  only  one  example  of  modern  illuminating 
glassware  on  the  Continent.  Europe  may  be  the  home  of  art, 
but  there  is  more  truly  artistic  lighting  in  this  country  than 
abroad,  although  that  isn't  saying  much.  In  Venice  the  canals 
introduce  an  interesting  problem  in  street  lighting  by  reflections 
from  the  water;  it  is,  in  faot,  as  if  the  streets  had  mirrors  for 
pavements;  the  lights  are  seen  double.  As  to  high  lamp-posts, 
he  noted  one  place  in  Berlin  where  iron  posts  as  high  as  50  ft. 
had  been  used  for  flaming  arcs  with  good  effect.  The  lamps 
were  above  the  ordinary  range  of  vision,  and  the  illumination 
was  spread  over  a  large  area.  Dr.  Ives  considered  that  in  the 
scientific  development  of  new  illuminants  Germany  is  in  the 
lead,  but  that,  once  they  are  developed,  the  Germans  do  not 
make  use  of  these  illuminants  intelligently.  There  are  more 
high  candle-power  arcs  in  use  there  than  in  the  average  American 
city.    The  Germans  do  not  use  their  new  lamps  either  artistically 
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or  comfortably.  They  are  far  behind  Americans  in  the  use  of 
reflectors  and  diffusing  mediums  for  the  reduction  of  annoying 
glare.  Scientific  reflectors  are  rarely  seen  in  Europe  by  the 
casual  observer. 

At  a  meeting  at  Association  Island  last  September,  Mr. 
Henry  L.  Doherty,  concededly  a  shrewd  observer,  with  large 
interests,  remarked  in  regard  to  a  recent  trip  to  Europe  that 
he  had  observed  the  flaming  arc  in  use  there  to  a  considerable 
extent  for  street  lighting,  with  results  that  would  not  be  con- 
sidered satisfactory  in  America.  From  the  view-point  of  appear- 
ance it  was  offensive,  and  its  use  was  detrimental  to  the  central 
station  in  that,  after  all,  it  tended  toward  a  low  degree  of 
illumination.  Mr.  Doherty  held  that  the  methods  now  prevalent 
in  America,  especially  in  the  introduction  of  tungsten  street 
lighting,  would  lead  to  increased  success  in  public  illumination. 

In  a  most  interesting  recent  article  on  arc  lighting.  Dr. 
C.  P.  Steinmetz  has  remarked:  "The  relatively  large  areas 
covered  by  American  cities,  and  the  practise  of  using  the  same 
class  of  illuminant  for  the  suburbs  as  for  the  centers  of  the  cities, 
requires  an  arc  illumination  of  a  far  greater  mileage  of  streets 
per  thousand  population  than  is  the  case,  for  instance,  in 
European  cities;  and  the  use  of  high-intensity  lighting  units, 
such  as  high-power  flame  lamps,  in  this  case  would  make  the 
cost  of  street  illumination  prohibitive  except  under  special  con- 
ditions, as  in  large,  densely  populated  cities.  With  the  low 
intensity  of  street  illumination  required  by  the  large  mileage  of 
streets  of  American  cities,  white  light  is  required  to  give  a 
reasonable  apparent  brightness,  while  the  yellow  light  would 
appear  dull  and  inferior.  This  makes  the  yellow  flame  lamp 
inferior  to  the  luminous  arc  for  general  street  lighting,  even 
if  a  sufficiently  small-power  flame  lamp  unit  existed." 

New  Arc  Lamps 

One  of  the  important  developments  of  the  past  year  was  the 
introduction  of  enclosed  flame  arcs  with  impregnated  carbons 
capable  of  operating  for  about  lOO  hours  on  one  trim ;  and  with  an 
estimated  cost,  as  compared  with  open-flame  arcs,  for  trimming 
carbons,  etc.,  of  $10.46  instead  of  $45.01.  The  carbons  ajre 
arranged  vertically  co-axially  instead  of  converging,  ancythc 
various  materials  in  the  electrodes  are  mixed  up  homogeneously 
and  the  electrodes  squirted  in  one  piece.    Best  results  are  sec;ur^d 
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on  25  cycles  at  7.5  amp.,  with  65  to  70  volts  at  the  arc.  The 
lamps  are  made  to  burn  economically  on  both  alternating  and 
direct  current.  The  carbons  are  supplied  to  give  either  a  white 
or  a  yellow  light,  and  the  stub  of  the  upper  electrode  can  be  used 
as  the  new  lower. 

Another  new  form  of  arc  lamp  was  that  introduced  at  the 
close  of  the  year  in  New  Haven,  Conn.,  when  the  "White  Way," 
comprising  two  of  the  principal  business  streets,  was  dedicated 
with  most  impressive  ceremonies,  and  a  slogan  sign,  "Old  Elms 
but  New  Ideas,"  was  appropriately  flashed  upon  the  gaze  of  the 
100,000  enthusiastic  celebrants.  A  "boulevard"  luminous  arc 
was  then  put  in  service  for  the  first  time,  with  78  "inverted" 
6.6-amp.  lamps,  on  11.5-ft.  posts,  spaced  at  intervals  averaging 
87  ft.,  and  staggered  on  opposite  sides  of  the  two  streets.  By 
"inverted"  is  meant  that  the  globe  of  the  lamp  is  placed  above 
the  mechanism  instead  of  below  it,  as  usual.  The  effect  of  the 
illumination  is  most  pleasing  and  satisfactory,  and  the  installation 
seems  to  mark  the  point  of  a  new  departure  in  an  effective 
response  of  the  modern  arc  on  low  posts  to  the  ornamental  street 
lighting  with  tungstens  that  has  threatened  the  old  supremacy  of 
the  arc  outdoors.  The  minimum  illumination  is  placed  at  about 
2  foot-candles,  which  is  quite  high  by  street-lighting  standards. 

Chicago  and  Philadelphia 

It  should  be  noted  that  the  municipal  plant  authorities  of 
Chicago  are  planning  to  adopt  no  fewer  than  15,000  flaming  arcs 
for  the  streets  of  that  city,  of  which  4000  are  a  first  installation. 
There  will  be  nothing  like  it  in  the  world,  and  the  results  will 
surely  be  studied  with  intense  interest.  One  of  the  difficulties 
with  the  long-burning  flame  arc  hitherto  has  been  its  relative 
unsteadiness,  and  this  may  become  a  very  serious  problem  with 
so  large  an  equipment ;  while,  on  the  other  hand,  it  would  hardly 
be  wise  to  attempt  such  work  with  lamps  of  frequent  trim.  The 
street  arc  lighting  of  Chicago  to-day  from  the  municipal  plant 
is  dismally  unsatisfactory  and  utterly  unworthy  so  great  and 
progressive  a  city. 

One  of  the  best-lighted  cities  in  America  is  Philadelphia, 
which,  with  wonted  conservatism,  has  stuck  to  its  open  arcs  and 
has  of  late  made  great  advances  with  that  type  of  equipment. 
Up  to  January,  1910,  the  city  was  lighted  by  some  12,000  con- 
stant-current 9.6  amp.  open  arcs.    In  the  central  district,  these 
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were  about  200  ft.  apart,  and  in  the  suburban  districts  4CX)  to  500 
ft.,  with  energy  derived  from  Brush  125-lighters.  A  new  system 
with  ornamental  twin  posts  has  now  been  installed  over  a  large 
part  of  the  territory,  supplemented  in  one  district  by  lamps 
suspended  between  the  columns  of  the  elevated  railway  structure. 
The  ornamental  steel  twin  post  is  of  T  pattern,  with  the  lamp 
globes  18  ft.  above  the  sidewalk,  with  a  slight  change  in  the 
design  of  the  lamp  case  to  harmonize  with  the  lines  of  the  post. 
The  lamps  are  of  the  broad-carbon  open-arc  type,  with  a 
3  X  5  X  ^  in.  upper  electrode  and  a  3  X  5  X  5-16  in.  lower. 
The  lamps  consume  480  watts  and  are  trimmed  every  30  hours. 
In  the  heart  of  the  city,  the  twin  posts  are  located  on  the  Market 
Street  curb  lines  at  all  intersecting  streets.  The  distance  between 
corner  lamps  was  divided  into  thirds,  at  which  points  the  inter- 
mediate lamps  are  placed.  Hence  each  block  in  the  shopping 
district  has  four  posts,  or  eight  lamps,  on  each  side  of  the  street. 
Elsewhere  the  posts  are  staggered  instead  of  being  placed  oppo- 
site each  other,  so  that  each  block  has  half  that  number  of  lamps. 
There  are  also  several  twin  post  "isles  of  safety"  in  the  center 
of  the  roadways.  It  is  obvious  that  the  replacement  of  three  480- 
vvatt  lamps  by  sixteen  of  the  same  consumption  on  Market  Street 
east  of  City  Hall,  and  by  eight  on  the  other  thoroughfares,  has 
given  a  splendid  enhancement  of  illumination  in  all  these  dis- 
tricts, so  that  the  "good  old  open-arc"  is  still  very  distinctly 
"in  it"  from  any  point  of  consideration. 

A  Referendum  in  Rochester 

Having  the  question  up  of  a  new  street  lighting  franchise, 
the  Rochester  (N.  Y.)  Railway  and  Light  Company,  which  has 
a  most  winning  way  of  taking  the  public  into  its  confidence,  put 
up  last  fall  on  two  busy  adjoining  blocks  an  installation  of 
6.6-amp.  magnetite  lamps,  while  on  another  block,  immediately 
adjoining,  the  company  put  up  a  rival  equipment  of  ornamental 
posts,  each  fitted  with  five  tungsten  lamps.  Thus  the  public  and 
the  various  civic  and  commercial  associations  could  judge  for 
themselves,  by  the  eye  at  any  rate,  the  actual  illumination  and 
its  effectiveness  in  each  case.  The  magnetite  arcs  were  erected 
in  pairs  on  an  ornamental  extension  of  the  company's  trolley  poles, 
high  above  the  sidewalk,  with  a  double  "bishop's  crook"  effect. 
The  lamps  are  thus  well  out  of  the  line  of  vision.  The  tungsten 
posts,  on  the  other  hand,  are  spaced  very  close  together,  along 
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the  sidewalks.  At  night  the  magnetite"  block  is  brilliantly  illumi- 
nated, whereas  the  block  with  the  tungsten  lamps  presents  a 
very  subdued  lighting  effect,  with  an  entire  absence  of  high 
lights.  During  the  dajrtime  the  slender  and  higher  poles  on 
which  the  magnetite-arc  lamps  are  suspended  are  scarcely  notice- 
able, whereas  the  tungsten  posts,  with  their  white  diffusing 
globes,  present  the  appearance  of  a  picket  fence  when  viewed  at 
a  certain  angle.    It  is  an  interesting  competition. 

The  Problem  of  Arc  "Substitution" 

In  many  places  and  in  more  ways  than  one,  the  question 
that  Aladdin  dealt  with  so  long  ago  of  changing  old  lamps  for 
new,  has  cropped  up  again  to  puzzle  and  perplex  city  councils 
and  central-station  managers.  A  typical  instance  dealt  with  by 
the  Wisconsin  Commission  is  that  of  the  joint  request  of  the 
Waupaca  Light  and  Railway  Company  and  the  city  of  Waupaca 
that  the  Commission  should  act  as  arbitrator  and  investigate  and 
adjust  certain  questions  relating  to  street  lighting  in  the  city 
of  Waupaca.  From  1886  to  1904  the  company  supplied  the  9.6- 
amp.  open  direct-current  arc  lamps  for  street  lighting,  under  a 
contract  which  called  for  lamps  of  2000  nominal  candle-power. 
In  the  year  1904  the  old  open  arc  was  abandoned  and  the  6.6-amp. 
inclosed  alternating-current  arc  substituted.  Although  the  con- 
tract still  specified  a  lamp  of  2000  nominal  candle-power,  no 
objection  to  the  substitution  was  raised  by  the  city  until  early 
in  1910,  when  the  city  refused  to  pay  the  lighting  bills  on  the 
ground  that  the  inclosed  arc  was  not  a  fair  substitute  for  the 
open  arc  under  the  terms  of  the  contract.  In  March,  1910,  the 
company  increased  the  current  in  its  arc  circuit  from  6.6  amp. 
to  7  amp.,  where  is  has  since  remained.  The  main  point  which 
the  commission  was  called  upon  to  decide  was  whether  the  sub- 
stitution was  a  fair  one,  and,  if  not,  what  damage,  if  any,  the 
city  had  sustained  because  of  such  substitution  previous  to 
March,  1910;  also  what  adjustment  of  differences  after  March, 
1910,  would  be  fair  to  both  parties. 

The  commission  has  held  that,  in  so  far  as  intensity  of 
illumination  alone  was  considered,  the  6.6-amp.  inclosed  alter- 
nating-current arc  was  inferior  to  the  7.5-amp.  alternating- 
current  arc  by  from  t8  to  20  per  cent,  and  that  the  7-amp.  arc 
was  inferior  by  about  10  per  cent.  The  commission  was  of  the 
opinion  that  the  comparison  of  radiants  by  ratios  of  illumination 
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produced  at  a  certain  distance  from  the  lamp  is  hardly  sufficient 
as  a  measure  of  the  relative  merits  of  the  radiants.  In  an  effort 
to  reach  some  reasonable  basis  for  comparison  of  the  intangible 
qualities  of  the  various  types  of  arc  lamps,  the  commission 
engineering  department  carried  out  a  series  of  tests  and  observa- 
tions, the  results  of  which,  while  not  admitting  of  exact 
mathematical  expression,  led  to  the  conclusion  that  the  inclosed 
alternating-current  arc  lamp  made  up  practically  for  its  lack  of 
intrinsic  brilliancy  by  its  steadiness,  better  light  distribution  and 
the  general  satisfaction  that  it  gave. 

The  Commission  held  that  the  7-amp.  inclosed  alternating- 
current  arc  was  so  near  the  equivalent  of  the  9.6-amp.  open 
direct-current  arc  that  the  difference,  if  any,  was  too  small  to 
be  measured  by  any  monetary  standard.  In  this  connection  it 
was  pointed  out  that  the  analysis  of  the  costs  of  service  in  the 
street-lighting  department  showed  that,  even  with  the  decreased 
cost  occasioned  by  the  substitution  of  the  new  lamps,  the  revenues 
were  insufficient  to  provide  a  reasonable  return  upon  the  invest- 
ment properly  apportioned  to  street  lighting. 

Fortunately,  the  Association  now  has  a  street-lighting  com- 
mittee under  the  able  guidance  of  Mr.  John  W.  Lieb,  Jr.,  to 
consider  and  advise  upon  the  questions  that  press  for  determina- 
tion in  this  important  field. 

Tungsten  Street  Lighting  at  Warren,  Ohio 

There  are  many  "modern  instances"  of  ornamental  tungsten 
street  lighting,  but  Warren,  Ohio,  may  well  serve  for  citation. 
Up  to  about  two  or  three  years  ago,  the  city  had  open  arcs  and 
then  considered  changing  to  enclosed,  but  the  local  company 
intervened  with  some  suggestions  and  demonstrations  as  to 
tungsten  posts,  and  finally  the  new  contract  was  made  for  series 
tungstens  on  a  ro-year  basis,  the  company  to  install  and  operate 
the  entire  system.  It  seems  only  natural  that  a  great  incan- 
descent lamp  manufacturing  center  should  thus  use  its  own 
product.  The  installation  is  divided  into  the  residential  and 
the  downtown  systems.  In  the  former  there  are  355,  90  and  175 
street  series  lamps  of  40,  60  and  80-cp,  respectively.  All 
the  units  are  equipped  with  radio  reflectors  and  are  suspended 
by  gooseneck  brackets  from  wooden  poles  arranged  in  a  straight 
line  along  one  side  of  each  residential  street.    In  the  spacing  of 
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these  units,  one  lamp  is  located  at  each  street  intersection,  and  the 
intervening  distance  between  corner  lamps  is  divided  so  that  the 
spacing  is  as  uniform  as  possible.  This  varies,  however,  from 
loo  to  300  ft.  in  the  different  streets,  depending  on  the  traffic 
demands  and  to  some  extent  on  the  foliage  of  the  shade  trees. 
The  height  of  the  lamps  above  the  pavement  is  14  ft.,  and  they 
are  suspended  3  ft.  beyond  the  curb-line  over  the  road.  The 
illumination  in  the  residential  districts  is  highly  satisfactory 
and  is  far  superior  to  that  furnished  by  the  former  open  arcs. 

The  lighting  of  the  downtown  streets  is  quite  ornamental. 
Sixty-two  3-lamp  iron  standards  supporting  two  pendent  lamps 
and  one  upright  are  employed  on  the  principal  business  streets, 
while  around  the  central  park  twenty-two  single-lamp  standards 
are  located.  At  the  entrance  of  the  courthouse,  on  the  north 
side  of  the  park,  two  5-lamp  standards  are  situated,  one  on  either 
side  of  the  approach.  All  upright  lamps  are  rated  at  8a-cp, 
except  nineteen  60-cp  lamps  on  the  single-lamp  standards,  and 
are  surrounded  by  14-in.  globes,  while  12-in.  globes  are  used  on 
the  40-cp  pendent  lamps.  The  spacing  of  the  3-lamp  standards 
is  uniform  in  each  street,  but  varies  from  65  to  75  ft.  in  different 
streets;  that  of  the  single-lamp  standards  is  from  65  to  85  ft. 
The  corner  standards  at  street  intersections  are  set  where  the 
street  lines  extended  meet  the  curb  line;  thus  there  are  eight 
of  these  standards  at  each  intersection. 

The  ornamental  standards  are  anchored  to  a  2j/^-ft.  cube 
of  concrete,  the  center  of  which  is  placed  18  in.  back  from  the 
curb-line  in  the  business  streets,  thus  allowing  the  outside 
pendent  lamp  to  be  hung  directly  above  the  face  of  the  curb. 
The  wiring  of  the  standards  is  all  under  ground. 

The  contract  specifies  the  following  prices  to  the  lighting 
company  for  maintaining  the  three  sizes  of  lamps  in  the  two 
systems  and  under  the  two  operating  schedules.  The  cost  of 
installation  is  taken  care  of  in  these  prices: 

SCHEDULE  OF   RATES 

Ornamental  Residsntial 

Size  of  Lamp                               All  Night                   Midnight  All  Night 

40  q) $12.00  $13-50 

60   "    $19.50                     1450  19.50 

80   "   23.00                     18.00  23.00 

Included  in  the  cost  of  installation,  that  of  the  standards, 
bases,  conduits  and  wire  was  as  follows:  5-lamp  standards,  $40; 
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3-lamp  standards,  $36.50;  i-Iamp  standards,  $30.  These  figures 
are  based  on  one  standard  of  each  kind,  exclusive  of  lamps, 
globes,  sockets,  etc.  The  3065  ft.  of  steel-armored  cable  cost 
36  cents  per  foot  and  an  additional  5  cents  per  foot  for  laying. 
The  lead  cable,  of  which  there  was  4550  ft.,  cost  21^  cents  per 
foot,  and  the  bases  for  the  86  posts  were  estimated  at  $3.50  each. 
The  fiber  conduit  laid  cost  51  cents  per  foot,  and  the  cost  of  the 
globes,  when  freight  charges,  crating,  etc.,  were  paid,  was 
approximately  $1.00  each. 

In  the  old  open-arc  lighting  system  there  were  161  units, 
consuming  500  watts  each  and  operating  on  9.6  amp.  Seventy- 
one  of  these  lamps  burned  on  all-night  schedule  and  the 
remainder  till  midnight,  in  the  former  case  the  city  paying  the 
central  station  $80  each,  and  in  the  latter  $55  each  a  year. 

Concrete  Tungsten  Posts  at  Ann  Arbor 

We  are  all  familiar  with  the  metal  posts  for  tungsten  clusters, 
many  of  them  of  great  beauty,  but  it  is  quite  interesting  to  note 
that  a  number  of  concrete  posts  of  plain,  simple  construction  were 
set  up  last  year  at  Ann  Arbor,  Mich.,  and  may  aflford  a  sugges- 
tion for  use  elsewhere  where  aesthetics  are  not  an  important 
element  in  the  question.  The  cost  was  $7.47  per  pole.  The 
posts  are  25  ft.  long,  8  in.  in  diameter  at  the  base  and  5  in.  at 
the  top,  and  are  reinforced  with  four  J^-in.  steel  rods,  one  at 
each  corner.  Complete,  the  posts  weigh  1185  lb.  each.  Six 
inches  from  their  tops  single  arms  or  buck  arms  are  cast  into  the 
concrete,  i>2  X  ^  X  18  in.  steel  angles  being  used.  These 
arms  are  bored  for  ^-in.  bolts,  which  support  the  insulators 
carrying  the  line  wires.  Nineteen  feet  from  the  butt  of  the  pole 
three  3^ -in.  bolts  are  cast  into  the  concrete  for  carrying  the 
lamp  bracket.  The  posts  are  set  5  ft.  into  the  ground,  bringing 
the  lamp  12  ft.  above  the  curb.  On  each  post  is  stenciled  the 
number  of  the  lamp  and  its  circuit.  The  wooden  forms  required 
for  the  construction  of  these  poles  cost  $200  to  build,  $155  of 
which  was  for  lumber  and  mill  work.  A  concrete  mixture  of 
one  part  Portland  cement,  two  parts  sand  and  four  parts  J/^-in. 
crushed  limestone  was  used,  the  cement  being  mixed  wet  and 
poured  and  troweled  in  the  form.  The  posts  were  allowed  to 
set  two  days  and  then  to  lie  on  the  form  base  four  days  longer, 
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after  which  they  were  seasoned  for  ten  days  before  erecting. 

The  cost  of  loo  poles  was  made  up  as  follows: 

30  tons  crushed  stone,  at  $2.60 $78.00 

18  tons  sand,  at  $2.75 49.50 

47  barrels  cement,  at  $1.60 75.20 

4300  lb.  reinforcing  steel,  at  2.58  cents 1 10.94 

600  lb.  cross-arm  steel,  at  2.20  cents 13.20 

Labor 420.00 

$746.84 
The  average  cost  per  pole  was  thus  about  $7.47  each, 
exclusive  of  the  first  cost  of  the  forms.  The  poles  were  dis- 
tributed by  loading  them  onto  a  carrier  drawn  by  an  electric 
truck.  On  reaching  the  place  of  erection  the  truck  was  connected 
to  tackle  and  the  pole  raised  into  position  by  running  the  truck 
off  to  a  distance. 

Spectacular  Incandescent  Lighting 

Among  many  instances  that  might  be  cited  of  fine  spectacular 
lighting  with  incandescent  lamps  during  the  past  year,  perhaps 
that  which  stands  out  most  conspicuously  is  the  illumination 
of  St.  Patrick's  Cathedral,  New  York  City,  on  the  return  in 
January  of  Archbishop  Farley  after  he  had  been  raised  to  the 
Cardinalate  by  His  Holiness  Pope  Pius  X.  The  pride  of  the 
citizens  and  the  joy  of  the  flock  found  admirable  expression 
in  one  of  the  most  beautiful  nightly  spectacles  the  city  has  ever 
seen.  The  plan  included  all  of  the  vertical  and  horizontal  lines, 
the  arches,  windows,  buttresses  and  doors,  as  well  as  the  two 
great  spires  and  the  crosses  surmounting  them,  340  ft.  above  the 
asphalt  of  Fifth  Avenue.  In  addition,  there  was  outlined  over 
the  main  entrance  in  various  colored  lamps  the  coat-of-arms  of 
the  cardinal,  a  shamrock  with  two  eagle  heads  to  the  left  and 
two  doves  on  the  right.  The  "Elblight"  system  of  cables  was 
used  extensively  on  the  spires,  and  there,  during  the  bitterly 
cold  weather,  the  steeplejacks  working  on  the  job  were  clad 
with  electric  heating-pad  jackets  in  circuit  with  the  lights,  to  keep 
them  warm.  Some  27,000  8-cp  lamps  were  required  in  outlining 
the  building,  and  20  miles  of  wire.  A  mile  of  independent  low- 
tension  feeders  was  run  underground  from  the  Edison  substation 
at  Fifty-third  Street  and  Sixth  Avenue  to  and  around  the 
cathedral  to  supply  the  energy.  Surrounding  the  cathedral  were 
arranged  twenty-four  5-lamp  gilded  tungsten  standards  equipped 
with   1 50- watt  lamps.     All  of  the  switches  of  the  decorative 
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lighting  circuits  were  closed  on  the  evening  of  January  17,  and 
the  entire  lighting  system  was  controlled  from  the  substation. 
By  this  means  the  illumination  was  brought  up  gradually. 
Special  lighting  was  also  arranged  temporarily  for  the  interior. 
Forty-watt  tungstens  replaced  the  2100  i6-cp  carbon  filament 
lamps,  and  the  seven  great  chandeliers,  130  ft.  above  the  floor, 
five  in  the  nave  and  one  in  each  of  the  transepts,  were  lowered. 
The  lamps  around  the  columns  were  also  changed.  The  sanctuary 
illumination  was  modified  to  accentuate  the  beauty  of  the  marble 
altar  and  reredos,  the  altar  itself  remaining  untouched.  This 
superb  piece  of  work  was  carried  out  under  the  designs  and 
supervision  of  Mr.  T.  E.  Murray,  Vice-President  of  the  Edison 
Company. 

The  Wire-Drawn  Tungsten  Lamp 

During  the  summer  of  191 1  the  Interborough  Rapid  Transit 
Company,  of  New  York  City,  conducted  exhaustive  durability 
tests  of  several  types  of  high-efficiency  incandescent  lamps.  As 
the  result  of  these  tests  it  has  equipped  the  780  cars  used  in  the 
Subway  express  service  with  wire-drawn-type  tungsten  lamps. 
For  the  purposes  of  the  test,  100  lamps  of  each  of  five  types  were 
installed  on  cars  selected  for  the  test  but  operated  in  the  regular 
service.  The  types  of  lamps  tested  were  the  metallized  carbon 
filament,  the  tantalum  and  the  wire-drawn  tungsten.  Each  of 
the  lamp  sockets  in  the  test  cars  was  numbered,  and  all  test  lamps 
were  labeled  when  installed  with  the  number  of  the  socket  and 
car  and  the  date  when  put  in.  The  lamps  were  inspected  every 
day  and  all  burned-out  or  broken  lamps  were  carefully  recorded 
before  being  renewed.  From  a  study  of  the  schedules  and  obser- 
vations of  the  running  time  on  open  track  during  the  daylight 
hours  the  daily  average  time  during  which  current  was  on  in 
the  lamps  was  estimated  at  eleven  hours,  and  the  life  of  the 
lamps  was  computed  on  this  basis.  The  renewals  were  divided 
into  two  general  classes,  lamps  burned  out  or  otherwise  defective 
and  lamps  accidentally  broken  or  entirely  missing.  The  com- 
parative life  of  the  test  lamps  was  calculated  on  the  basis  of 
the  percentage  of  lamps  still  in  service  at  the  end  of  each  100 
hours  of  burning.  The  ordinary  rigid  sockets  with  which  the 
test  cars  were  originally  equipped  were  used  for  all  test  lamps. 

The  tantalum  lamps  failed  rapidly  from  the  time  they  were 
first  installed,   as   the  filaments   were   quickly  broken  by   the 
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vibration.  A  similar  result  was  obtained  with  the  metallized 
carbon-filament  lamps.  The  tungsten-filament  lamps  gave  the 
best  results.  A  few  lamps  with  poor  filaments  failed  very  quickly 
after  they  were  put  in,  but  about  65  per  cent  had  a  life  of  1000 
hours  or  longer.  The  failures  increased  rapidly  after  1000  hours, 
but  at  the  end  of  2700  hours  12  per  cent  of  the  lamps  were  still 
in  good  serviceable  condition.  When  the  tests  had  been  con- 
tinued far  enough  to  permit  of  a  fair  comparison  of  the  different 
types  of  lamps,  it  was  decided  to  adopt  the  tungsten  lamps  for 
the  780  Subway  express  train  cars.  The  installation  of  these 
lamps  was  begun  about  September  i,  191 1. 

In  an  address  last  December  before  the  Chicago  Section  of 
the  Illuminating  Engineering  Society,  Mr.  C.  W.  Bender 
described  the  process  of  drawing  tungsten  wire  from  ingots 
through  diamond  dies.  Drawn-wire  tungsten  filaments  have 
been  found  to  be  stronger  at  the  end  of  the  life  of  the  lamp 
than  pressed  filaments  of  the  same  metal  after  a  few  hours' 
burning.  The  drawn-wire  lamps  are  almost  exclusively  used 
now  in  all  of  the  new  installations  for  automobile  and  car  lighting. 
The  filaments  are  mounted  on  a  central  spider,  in  much  the  same 
manner  as  the  tantalum  filament  is  mounted.  As  the  result  of  a 
number  of  tests,  it  seems  to  be  established  that,  with  energy  at 
10  cents  a  kw-hour,  the  best  consumption  of  the  drawn-wire  lamp 
varies  from  1.03  watts  to  1.22  watts  per  candle.  One  objection 
to  the  drawn-wire  lamp  is  its  comparatively  early  blacking  com- 
pared with  the  pressed-filament  lamp,  but  even  with  this  draw- 
back the  lamp  still  exhibits  a  life  of  1000  or  more  hours  up  to 
80  per  cent  of  the  initial  mean  horizontal  candle-power.  Further, 
as  this  blacking  effect  increases  the  tip  lighting  by  some  reflection 
from  the  inside  of  the  blackened  zone,  the  figure  for  1000  hours' 
burning  is  85  per  cent  for  mean  spherical  candle-power.  It 
might  be  well,  said  Mr.  Bender,  if  the  lamp  were  rated  in  mean 
spherical  candle-power. 

Asked  why  in  American  drawn-wire  lamps  the  filaments  are 
not  put  near  the  central  support,  as  in  foreign  lamps,  Mr.  Bender 
answered  that  all  lamp  design  is  a  compromise.  If  a  spider  of 
smaller  diameter  is  used  there  is  a  greater  opportunity  for  the 
filaments  to  short-circuit.  Furthermore,  this  contracted  spider 
results  in  greater  heating  of  the  central  glass  stem  and  so  causes 
blacking  from  that  source.    Mr.  Bender  believed  220-volt  drawn- 
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wire  lamps  to  be  entirely  satisfactory.  He  added  that  one  of 
the  advantages  of  the  drawn-wire  lamp  over  the  pressed-filament 
lamp  is  its  greater  uniformity,  which  makes  both  for  better 
efficiency  and  better  candle-power  maintenance.  Another  inter- 
esting statement  made  by  the  speaker  was  that  the  lamp  manu- 
facturers are  now  able  to  offer  15-watt  drawn- wire  tungsten 
lamps  for  no-volt  circuits. 

We  have  now  had  over  four  years  of  the  tungsten  lamp, 
although  it  is  curious  to  note  that  in  some  places,  by  some  people, 
it  is  still  discussed  as  a  rank  novelty.  No  great  advance  in  any 
art  can  come  without  its  drawbacks  and  disadvantages,  but  it 
will  probably  now  be  conceded  that  the  benefits  brought  by  the 
tungsten  lamp  exceed  vastly,  if  not  immeasurably,  any  of  the 
offsetting  ills.  The  public  may  have  been  the  greatest  gainer, 
but  who  shall  complain  of  that? 

The  Government  Lamp  Suit 

Last  October  the  United  States  Circuit  Court  at  Toledo, 
Ohio,  entered  a  decree  in  the  famous  suit  of  the  Government 
against  the  incandescent  lamp  companies,  under  the  Sherman 
Anti-Trust  Law,  which  seems  to  settle  the  status  of  the  old 
carbon-filament  lamp — ^and  little  else — except  in  deciding  that 
business  under  the  law  is  better  done  in  one  certain  way  than 
in  another.  The  decree  ordered  the  dissolution  of  the  National 
Electric  Lamp  Company,  of  which  the  entire  stock  is  held  by  the 
General  Electric  Company,  and  of  twenty  subsidiary  companies, 
the  business  of  which  must  hereafter  be  conducted  in  the  name 
of  the  General  Electric  Company.  The  companies  were  enjoined 
from  making  agreements  with  manufacturers  of  lamp-making 
machinery  and  glassware  which  would  prohibit  the  latter  from 
making  similar  agreements  with  others;  all  parties  to  the  suit 
were  enjoined  from  entering  into  any  combination  or  agreement 
fixing  re-sale  prices  of  lamps,  or  imposing  conditions  having  any 
bearing  on  such  re-sale,  or  discriminating  in  any  manner  against 
purchasers  who  do  not  buy  ordinary  carbon-filament  lamps  from 
the  manufacturers,  also  of  other  lamps  covered  or  claimed  to  be 
covered  by  patents,  such  as  graphitized  and  metallic-filament 
lamps;  the  practise  was  enjoined  of  imposing  differentials  in 
price  between  lamps  which  do  not  differ  in  quality  and  efficiency, 
and  of  allowing  discounts  based  on  aggregate  purchases  from 
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dififerent  manufacturers,  or  on  aggregate  purchases  of  dififerent 
types  of  lamps,  or  making  favorable  prices  having  the  purpose 
to  drive  rival  manufacturers  out  of  business.  The  decision  in 
the  case  appears  to  be  quite  sharply  limited  in  effect  to  creating 
an  open  market  for  the  ordinary  carbon-filament  lamp,  in  which 
trade  competition  alone  will  regulate  prices.  As  that  type  of 
lamp,  however,  is  now  less  used  than  the  modern  high-efiiciency 
lamp  and  is  rapidly  becoming  obsolete,  the  consumer  will  not  be 
greatly  benefited  by  its  release  from  artificial  price  conditions. 
It  would  appear  that  the  great  patent  questions  involved  are 
still  unsettled,  but  that  the  owner  of  a  lawful  patent  may  grant 
to  another  a  Hcense  as  in  the  old  way  except  that  the  licensor 
shall  not  try  to  fix  a  re-sale  price  to  which  the  licensee  shall  be 
restricted. 

As  a  result  of  this  decree  the  manufacturers  of  incandescent 
lamps  have  been  working  on  a  plan  for  the  readjustment  of  the 
method  of  conduct  of  their  business  to  conform  with  its  pro- 
visions. This  plan  has  been  perfected  and  went  into  effect  with 
the  General  Electric  Company  and  the  companies  c^erating  on 
licenses  under  its  incandescent  lamp  patents  on  March  i,  1912. 
Under  the  new  plan,  incandescent  lamps  will  be  sold  by  the  manu- 
facturers without  restriction  as  to  re-sale  prices.  The  manufac- 
turers will,  however,  follow  the  policy  of  selling  to  consumers 
directly  or  through  regularly  appointed  agents.  The  properties 
of  the  constituent  companies  of  the  National  Electric  Lamp 
Company  have  been  transferred  to  the  General  Electric  Company, 
and  those  companies  will  hereafter  conduct  their  business  as  a 
part  of  the  General  Electric  Company.  The  personnel  of  the 
organization  of  the  National  Electric  Lamp  Company  and  of 
its  constituent  companies  will  not  be  disturbed,  and  the  men  to 
whose  efforts  the  successful  development  of  the  industry  is  so 
largely  due  continue  their  activities  in  directing  the  business 
of  which  they  previously  had  the  management. 

Vapor  Lamps 

The  various  vapor  lamps  remain,  in  widespread  use,  but, 
so  far  as  this  country  is  concerned,  the  quartz  tube  mercury  lamp 
has  not  yet  been  added  to  the  number  in  general  commercial  use. 

An  interesting  study  was  reported  during  the  year  of  the 

effect  of  the  light  of  the  mercury  vapor  lamp  on  the  eye.    The 
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observations  were  made  on  twenty-eight  cases  by  Dr.  C.  H. 
Williams,  assisted  by  Dr.  Louis  Bell,  and  the  former  sums  up 
the  results  as  follows:  "In  comparing  all  the  cases  examined, 
the  fact  which  stands  out  most  distinctly  is  that  in  no  case  does 
a  careful  ophthalmoscopic  examination  show  signs  of  trouble 
with  the  optic  nerve  or  retina  which  cannot  be  more  properly 
attributed  to  other  causes.  Of  the  twenty-eight  cases,  twenty- 
three  showed  a  normal  fundus.  One  case  had  old  changes  in  the 
macula  region  of  one  eye  antedating  the  use  of  the  lamp,  with 
the  fundus  in  the  other  eye  normal.  Three  cases  showed  a 
slight  congestion  of  the  retinal  veins,  probably  due  to  uncorrected 
errors  of  refraction.  In  one  case  there  was  a  slight  haziness  in 
the  outline  of  the  optic  disc  in  one  eye,  with  some  myopic 
astigmatism,  and  normal  fundus  in  the  other  eye.  In  no  case 
was  any  pathological  change  found  in  the  crystalline  lens  or  the 
transparent  media  of  the  eye,  not  even  where  there  had  been 
years  of  work  under  the  most  trying  conditions  possible,  where 
the  men  were  day  after  day  facing  the  glare  of  scores  of  lighted 
mercury-vapor  tubes  on  the  racks  of  the  testing  room. 

"Immediately  after  leaving  work  under  the  mercury  lamp, 
color  fatigue  was  clearly  observable,  as  was  to  be  expected. 
This  was  slight  at  the  junction  of  red  and  green,  the  yellowish 
and  green  lines  of  the  mercury  spectrum  apparently  tiring  the 
red  and  green  sensations  almost  equally,  and  waS  chiefly  observed 
at  the  blue-green  junction,  where  the  greater  fatigue  of  the  green 
came  into  play.  The  fatigue  is  merely  temporary,  as  is  well 
shown  in  the  last  two  cases  described,  and  was  least  noticeable 
in  some  of  the  cases  who  had  worked  longest  under  the  light,  as 
if  the  eye  had  acquired  a  certain  degree  of  immunity  to  the 
unusual  stimulus.  Except  for  this  temporary  color  fatigue,  none 
of  the  cases  showed  any  effects  whatever  ascribable  to  the  illumi- 
nation under  which  they  worked." 

It  was  reported  from  Paris  in  March,  this  year,  that  "a 
member  of  the  committee  appointed  by  the  Minister  of  the 
Interior  for  determining  the  most  'hygienic'  form  of  artificial 
illumination  has  declared  that  the  committee  will  condemn  several 
popular  forms  of  lighting,  and  that  those  forms  which  are  the 
nearest  approach  to  daylight  are  quite  unpopular.  As  a  matter 
of  fact,  he  said,  the  nearest  approach  to  daylight  is  the  acetylene 
flame,  which  contains  a  large  relative  amount  of  blue-green  rays. 
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The  proportion  of  ultra-violet  and  blue-violet  is  rather  lower 
than  that  of  daylight,  but  by  filtering  the  light  through  a  suitably 
dyed  screen  it  is  easy  to  obtain  an  exact  reproduction  of  daylight. 
The  same  thing  can,  of  course,  be  done  with  electric  light.  An 
arrangement  of  metal-filament  lamps  in  which  the  rays  are 
filtered  by  a  blue-violet  screen  and  are  then  cast  down  upon  a 
table,  illuminating  the  latter  with  'daylight,'  has  been  tried  and 
found  of  great  value  in  industries  where  the  mixing  of  colors 
at  all  times  of  the  day  and  in  all  weathers  is  part  of  the  general 
routine." 

Interior  Illumination 

Thanks  to  the  efforts  of  the  Illuminating  Engineering 
Society,  not  forgetting  those  of  our  own  committees,  the  many 
problems  connected  with  interior  illumination  are  now  more 
closely  studied,  are  better  imderstood,  and  are  more  successfully 
solved,  than  ever  before — with  consequent  saving  of  eyesight  and 
real  economy  in  service.  One  could  hardly  select  a  bettei 
example  of  such  close  analysis  of  the  subject  than  that  presented 
in  the  recent  Society  paper  on  "Theatre  Illumination,"  by  Messrs. 
F.  A.  Vaughn  and  G.  A.  Cook ;  a  paper  in  line  with  the  National 
Electric  Light  Association  report  of  last  year  on  industrial  or 
factory  lighting,  which  has  received  such  general  attention.  The 
many  factors  that  enter  into  all  such  cases  of  special  application 
are  not  always  appreciated,  but,  as  the  authors  point  out,  the 
branches  include  physiology,  psycHology,  ophthalmology,  archi- 
tecture, interior  decoration,  fixture  design,  with  a  fair  sprinkling 
in  of  other  arts  and  sciences.  One  happy  paragraph  may  here  be 
quoted,  because  of  its  even  wider  general  application:  "In 
theatre  illumination,  laws  of  light,  illumination  and  psychology 
should  be  so  used  that  the  patron  of  the  theatre  will  neither  be 
aware  of  any  disturbing  influence  from  the  lighting  conditions 
nor  have  his  enjoyment — the  purpose  of  his  presence  in  the 
auditorium — impaired ;  so  that  it  will  not  detract  from  the  pleas- 
ure of*  social  intercourse  through  the  medium  of  little  visits 
between  the  acts,  or  visually  through  the  use  of  opera  glasses 
upoH  the  well-dressed  audience;  so  that  the  temperamental 
eccentricities  and  the  artistic  feeling  of  the  artists  will  be  catered 
to  by  pleasant,  effective  dressing-room  lighting,  and  by  realistic, 
non-disturbing  stage  lighting;  so  that  the  multifarious  tastes  of 
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the  laity  from  every  station  in  life  who  frequent  the  perform- 
ances will  be  appealed  to  in  as  average  and  uniform  a  manner 
as  possible ;  so  that  the  deception  of  the  audience,  by  illumination 
effects,  is  accomplished;  so  that  the  attention  of  the  passer-by 
will  be  attracted  to  the  management's  desire  to  receive  their 
patronage,  and  so  that  the  warm  and  inviting  quality  and  quantity 
of  the  illumination  of  entrances  and  foyer  will  be  effective.  To 
say  the  least,  the  requirements  of  effective  theatre  illumination 
are  numerous  and  varied." 

ELECTRICITY    IN    AGRICULTURE 

The  application  of  electrical  energy,  in  various  forms,  to 
agriculture  as  well  as  directly  to  plant  life,  has  continued  to 
occupy  serious  attention  and  to  yield  encouraging  results.  This 
Association  has  done  its  share  in  missionary  work  in  that  field 
and  is  still  engaged  in  progressive  effort.  At  our  Convention  last 
year,  on  the  initiative  of  its  Committee  on  Electricity  in  the 
Rural  Districts,  the  Commercial  Section  adopted  resolutions 
urging  the  subject  upon  the  attention  of  the  Department  of 
Agriculture.  The  author  of  the  present  Report  had  the  honor 
of  presenting  these  resolutions,  approved  by  the  National  Execu- 
tive Committee,  to  Secretary  Wilson,  of  the  Department  of 
Agriculture,  at  Washington,  the  chief  idea  being  a  study  of  the 
subject  by  the  Department  and  the  issuance  of  one  of  its  Bulletins, 
devoted  to  the  use  of  electricity  on  the  farm.  At  best,  such  a 
bulletin  would,  of  course,  be  only  an  amplification  of  the  work 
already  being  done  by  the  Association,  but  the  weight  and 
authority  of  the  Government,  put  behind  an  inquiry  of  this  kind, 
would  obviously  secure  results  possible  to  no  private  authority, 
and  prove  the  matter  to  be  one  of  universal  interest  and  impor- 
tance rather  than  the  self-seeking  of  a  mere  group  of  corporations 
and  manufacturers.  In  the  successful  solution  of  these  new 
problems  and  the  re-birth  of  our  agriculture  under  electrical 
conditions,  no  small  part  of  the  national  prosperity  is  at  stake. 
It  is  a  good  sign  that  the  National  Electric  Light  Association 
Commercial  Section  has  an  excellent  Agricultural  Committee 
again  this  year,  making  a  report.  To  a  certain  extent,  the  sub- 
jects falling  under  this  head  belong  largely  also  in  the  domain  of 
hydro-electrics  and  power  transmission,  but  such  overlapping 
cannot  be  helped. 
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A  Little  Data  on  the  Subject 

At  the  meeting  of  the  Illinois  State  Electrical  Association 
last  year,  this  subject  was  brought  up,  and  some  most  interesting 
statistics  were  presented.  Mr.  E.  L.  Brown,  of  Elmwood,  111., 
described,  for  example,  his  local  system  comprising  30  miles  of 
transmission  lines  connecting  eight  small  towns  and  supplying 
about  fifty  farms.  Mr.  R.  H.  Abbott,  of  Petersburg,  III, 
described  his  service  to  farmers  along  the  route  of  a  16,500 
single-phase  transmission  line,  with  step-down  transformers 
lowering  to  2400  volts  for  the  primary  distribution.  All  trans- 
formers, poles,  lines,  lightning  arresters,  etc.,  are  owned  by 
the  farmers,  each  of  whom  pays  a  minimum  charge  of  $2.00  per 
month.  In  like  manner,  Mr.  H.  W.  Bullock,  of  Eureka,  is 
giving  service  to  farmers  in  Roanoke  and  Metamora.  Mr.  E. 
P.  Edwards,  of  Schenectady,  N.  Y.,  stated  that  there  are  30,000,- 
000  horses  and  mules  in  this  country,  90  per  cent  of  which  are 
employed  in  agriculture.  In  spite  of  the  attention  given  to 
improving  crops  and  to  conservation  on  the  farm,  practically  no 
data  are  yet  available  on  the  best  forms  of  motive  equipment 
which  can  be  used  and  the  cost  of  performing  the  simplest  farm 
operations.  It  is  known,  however,  that  about  10  hp-hours  are 
required  to  plow  an  acre  of  ground.  Manual  labor  on  the  farm 
is  paid  an  average  of  11  cents  per  hour,  and,  as  such  labor  is 
equivalent  to  about  j4  hp,  human  energy  is  seen  to  be  worth 
88  cents  per  hp-hour.  The  average  cost  of  an  animal  hp-hour  is 
8  cents,  including  interest,  maintenance  and  depreciation  of  stock 
and  equipment.  This  evidently  opens  up  a  market,  and,  assum- 
ing that  only  one-fourth  of  some  eight  or  ten  million  farms  are 
now  reached  by  central-station  lines,  the  vista  disclosed  of  a 
new  field  of  application  is  of  startling  magnitude. 

An  interesting  example  is  furnished  by  the  work  done  on  the 
Bacon  farm,  near  Grand  Forks,  N.  D.,  where  the  energy  is 
supplied  by  the  Red  River  Power  Company.  A  gasoline  engine 
was  formerly  the  prime  mover,  but  now  a  3-phase  motor  mounted 
on  a  portable  truck  supplies  all  the  service.  In  like  manner,  the 
Bellows  farm  of  640  acres,  43/2  miles  from  Maryville,  Mo., 
not  only  has  electric  light  for  the  house  and  bams  from  the  local 
electric  light  company,  but  a  20-hp  induction  motor  on  skids  is 
moved  around  the  place  and  can  be  connected  at  several  points 
in  the  barns  and  silos  where  work  is  to  be  done.    The  3-phase, 
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6o-cycle,  2300-volt  transmission  line,  with  painted  poles  and 
creosoted  butts,  was  built  by  the  company  at  the  expense  of  Mr. 
Bellows,  costing  about  $425.  There  are  nine  points  at  which 
the  motor  can  be  put  directly  at  work.  At  Montrose,  CoL,  the 
local  company  has  a  special  lighting  circuit  nearly  6  miles  long, 
built  by  itself,  to  reach  a  group  of  large  fruit  ranches  west  of  the 
city.  There  are  no  fewer  than  38  such  customers,  with  14  trans- 
formers, from  3  to  5  kw.  The  line  consists  of  a  single-phase 
circuit  of  No.  6  copper  on  glass  insulators,  with  wooden  poles 
and  cross-arms,  the  poles  being  Idaho  30-ft.  cedar  with  6-inch 
tops  and  set  in  concrete  foundations  to  a  depth  of  18  inches, 
the  pole  bottoms  reaching  a  depth  of  5.5  ft.  The  cost  of  the 
line,  with  arresters,  transformers  and  meters,  was  $800  per  mile. 
As  to  the  line  material,  there  was  a  discussion  at  the  Illinois 
meeting  on  iron  wire  in  distributing  circuits.  Mr.  Theodore 
Bass,  of  Farmington,  111.,  described  a  service  to  a  group  of  three 
farms  supplied  with  energy  from  his  16,500- volt  transmission 
line.  The  farmers  hauled  and  erected  the  poles,  paying  $200  for 
the  high-tension  step-down  transformer  and  the  three  distributing 
transformers.  Iron  wire  is  used  for  secondaries.  Mr.  A.  O. 
Brown,  of  Elmwood,  however,  cited  an  instance  where  he  had 
attempted  to  operate  a  s-hp  motor  at  the  end  of  a  mile  extension 
of  No.  8  iron  wire,  but  found  the  motor  would  deliver  hardly  2 
hp.  Mr.  W.  G.  Austin,  of  Effingham,  on  the  other  hand,  reported 
the  successful  operation  of  a  7-hp  motor  at  the  end  of  a  mile  of 
2200-volt  line  of  No,  10  iron  wire.  Another  member  declared 
he  had  constructed  32  miles  of  iioo-volt  line,  using  No.  6  hard- 
drawn  copper  wire  on  30-ft.  poles,  at  a  cost  of  from  $150  to  $200 
per  mile.  Mr.  S.  B.  Gushing,  of  Ghicago,  pointed  out  that  iron 
wires  when  used  should  be  tested  at  frequent  intervals  for 
strength,  since  they  are  seriously  attacked  by  rust.  The  occur- 
rence of  a  single  accident  from  fallen  line  wires,  he  observed, 
might  prove  much  more  expensive  than  the  cost  of  many  miles 
of  first-class  construction.  Dr.  E.  J.  Berg,  of  the  University  of 
Illinois,  explained  that  for  all  practical  purposes  within  i  per  cent 
the  effects  of  self-induction  can  be  disregarded  in  the  case  of  iron 
wire.  Mechanically,  he  added,  copper  has  the  great  advantage 
of  resisting  rust.  For  such  discharge  paths  as  lightning  rods  the 
material  of  the  conductor  has  little  effect,  the  form  of  section, 
however,  being  very  significant,  since  the  law  of  loss  by  induction 
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follows  the  law  of  torsion.  Professor  Berg  also  explained  the 
discharge  of  lightning  surges  by  corona  in  the  case  of  certain 
I  io,ooo-volt  transmission  lines  which  are  without  other  arresters. 
In  these  cases  the  diameter  and  section  of  the  conductor  is  of 
more  importance  than  its  material.  Mr.  Frank  J.  Baker,  of  the 
North  Shore  Electric  Company,  Chicago,  discussed  briefly  the 
problem  of  the  cost  of  making  service  extensions.  The  durability 
of  cheaply  constructed  lines  like  those  mentioned  was  open  to 
question,  he  said,  after  they  have  been  in  use  five  years  or  more, 
while  a  single  accident  might  cost  the  equivalent  of  the  interest 
on  many  miles  of  first-class  lines.  It  has  not  been  the  policy  of 
the  North  Shore  Company,  said  Mr.  Baker,  to  ask  the  prospective 
consumer  to  pay  any  part  of  the  cost  of  extension,  the  company 
taking  the  view  that  if  the  business  is  worth  going  after  at  all 
it  is  worth  the  preliminary  cost  of  construction. 

Reference  may  also  be  made  in  this  connection  to  the  work 
of  the  Petersburg  (111.)  Electric  Light  Company.  When  the 
news  became  known  of  its  plans  to  build  a  16,500-volt  transmis- 
sion line  to  Greenview  and  Mason  City,  a  number  of  farmers 
along  the  way  served  notice  on  the  company  that  if  they  could 
have  the  privilege  of  taking  service  at  the  town  rates  the  right- 
of-way  for  the  proposed  line  would  be  furnished  free  of  cost. 
Thus  practically  forced  into  the  supply  of  electricity  to  neighbor- 
ing farms,  according  to  Mr.  R.  H.  Abbott,  president  of  the  com- 
pany, arrangements  were  made  to  install  several  step-down 
transformer  substations  along  the  line,  reducing  to  2400  volts 
for  distribution  to  the  farms.  These  single-phase,  high-tension 
transformers  are  mounted  in  small  houses  built  on  2S-ft.  poles 
and  are  protected  only  by  fuses.  At  the  end  of  last  year  two  such 
substations  had  been  erected,  one  feeding  a  2-mile,  2300-volt  line 
supplying  four  farmers,  and  one  a  2-mile  line  with  two  farmers. 
The  2300-volt  lines  are  of  No.  6  hard-drawn  copper  wire  carried 
on  6600-volt  porcelain  insulators  on  25-ft.  poles  set  forty  to  the 
mile,  and  the  regular  distributing  transformers  are  equipped  with 
both  lightning  arresters  and  2300-volt  fuses.  All  of  the  trans- 
formers, poles,  lines,  arresters,  etc.,  are  owned  by  the  customers, 
so  that  the  company  is  \yithout  investment  on  their  account.  A 
minimum  bill  of  $2.00  per  month  is  charged  each  customer,  the 
regular  Petersburg  schedule  applying  to  the  energy  consumed. 
The  farmers  seem  to  appreciate  the  service  and  several  have 
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gone  to  some  expense  to  fit  up  their  places  with  electrical  equip- 
ment, installing  pump  motors,  fans,  irons,  bathroom  heaters  and 
other  appliances. 

At  Liberty,  Ind.,  the  Liberty  Light  and  Power  Company 
furnishes  electric  lighting  service  from  its  32  miles  of  13,200-volt 
and  6600-volt  transmission  lines  to  a  number  of  farmers  in  the 
vicinity.  As  the  result  of  his  experience  with  this  class  of  service, 
Mr.  Robert  S.  Ashe,  president  and  manager  of  the  company, 
states  that  the  farmer  is  hardly  to  be  regarded  as  a  profitable 
customer,  since,  indeed,  such  service  has  not  paid  its  way 
financially  even  when  the  farmer  furnishes  all  construction  mate- 
rial, transformers,  etc.  The  farm  owners  in  the  neighborhood  of 
Liberty  and  Richmond  are  very  prosperous,  but  at  this  time  they 
are  using  their  electric  service  only  for  lighting.  Their  character- 
istic thrift  and  economy  apply  equally  well  to  their  consumption 
of  kilowatt-hours,  and  as  a  result  their  bills  usually  run  quite 
low.  The  company  makes  a  minimum  "transformer-loss"  charge 
of  $1.00  a  month  for  each  customer.  During  the  winter  months, 
however,  some  of  the  farm  bills  average  $2.00  to  $2.50,  the 
rate  for  energy  being  13  cents  per  kw-hour.  Tungsten  lamps  are 
used  for  general  illumination  in  the  farmhouses,  the  commoner 
carbon  lamps  being  employed  in  the  barns  and  outbuildings. 
While  the  lines  of  the  Liberty  Company  were  not  built  especially 
for  the  supply  of  electricity  to  farmers,  Mr.  Ashe  has  been  dis- 
posed to  take  the  broad  view  that,  to  accommodate  his  farmer 
friends,  connection  wherever  it  is  possible  shall  be  made.  "In 
doing  this,"  he  says,  "we  have  brought  great  comfort  and  happi- 
ness to  many  people,  and  we  feel  that  our  reward  is  ample  in  the 
relief  of  so  many  of  our  friends  from  a  part  of  the  drudgery  with 
which  their  lives  are  so  fully  surrounded.  When  we  have  the 
lighting  business  well  developed  in  the  town^  which  we  serve, 
we  hope  to  devote  a  part  of  our  time  to  the  farms,  because  of 
the  general  uplift  it  will  be  to  the  entire  community  which  we 
serve." 

Irrigation  and  Pumping 

An  important  and  somewhat  distinct  branch  of  this  work 
has  been  that  related  to  irrigation  and  pumping.  As  pointed 
out  by  Mr.  R.  B.  Mateer,  of  the  Denver  Gas  and  Electric  Com- 
pany, a  good  deal  of  this  work  has  been  done  in  the  West,  based 
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on  windmills,  gas  engines,  etc.,  but  with  the  combination  of 
wells,  internal-combustion  engines  and  ditches  a  failure,  the 
agriculturist  began  to  consider  the  previously  neglected  electrical 
pumping  proposition.  First  cost  and  operating  expenses  had 
seemed  huge  when  compared  with  the  lucid  statements  of  costs 
made  by  the  promoters  of  oil  and  gasoline  pumping  units  and 
reservoirs  and  irrigation  ditches.  But  hundreds  of  acres  of  land 
remained  unsought  as  a  result  of  the  failures  experienced  by 
those  who  depended  upon  the  old  systems  of  supplying  water. 
The  aggressive  policy  of  certain  central  stations  in  authorizing 
the  construction  of  the  necessary  pole  line  to  reach  such  loads 
has  resulted  in  many  interesting  and  very  profitable  installations 
of  motor-operated  pumps.  Water,  when  and  where  desired,  is 
now  turned  upon  the  thirsty  soil ;  vegetables  in  abundance  supply 
the  city  markets  and  surplus  quantities  are  crated  and  shipped  to 
less-favored  sections  of  the  State  or  country.  Thus  fruits  and 
grain  add  to  the  wealth  of  the  local  county  as  the  result  of  irriga- 
tion and  motor-operated  pumps.  A  recent  installation  of  this 
kind,  promoted  entirely  with  private  capital,  is  that  of  Mr.  M.  A. 
Lunn,  near  Denver,  Col.  In  this  case  80  acres  were  supplied 
with  all  the  water  necessary  to  change  dry,  arid  land  to  fertile, 
productive  soil.  A  35-hp,  3-phase,  220-volt  motor  is  belted  to  a 
centrifugal  pump  which  is  connected  to  two  lines  of  12-in.  pipe. 
The  pump  is  capable  of  delivering  iioo  gal.  per  minute  against 
a  head  of  50  ft.  The  water  is  pumped  in  two  directions  to 
discharge  points  1320  ft.  north  and  1320  ft.  south,  respectively, 
of  the  pump  house.  From  these  heights  of  50  ft.  it  is  allowed  to 
flow  by  gravity  through  ditches  over  the  adjoining  fields.  The 
13,000-volt  transmission  lines  are  tapped  for  this  service,  the 
pressure  being  reduced  to  220  volts  at  the  pump  house.  One 
interesting  feature  of  this  13,000-volt  transmission  is  its  con- 
struction under  the  100,000- volt  transmission  line  which  feeds 
from  the  Shoshone  power  plant.  All  the  water  used  is  secured 
through  filings  made  on  seepage  and  underflow  in  a  stream 
known  as  Dry  Creek,  an  earthen  breastwork  serving  to  collect 
the  water  flowing  in  the  creek  and  such  seepage  as  the  lands 
situated  on  higher  levels  may  supply.  Gasoline  and  oil-engine 
competition  in  this  case  was  overcome  by  the  efforts  of  the 
power  department  of  the  Denver  Gas  and  Electric  Light  Com- 
pany, which  supplies  the  energy  used.    The  results  of  the  installa- 
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tion  are  not  only  satisfactory,  but  highly  gratifying  to  the  con- 
sumer, and  will  likely  result  in  additional  irrigation  plants.  In 
fact,  such  a  pumping  load  is  a  revenue-producing  installation  for 
the  central  station,  a  boon  to  the  agriculturist  and  a  blessing  to 
the  public,  which  benefits  frc«n  the  resulting  abundant  crops 
and  low  prices. 

Even  more  interesting,  because  more  extensive  in  its  sphere 
of  influence,  is  the  work  to  which  attention  is  drawn  by  Mr. 
C.  H.  Williams,  of  the  Northern  Colorado  Power  Company, 
whose  system  relies  on  energy  from  coal,  with  steam  turbines, 
and  whose  territory  extends  from  Denver,  on  the  south,  to 
Cheyenne,  Wyo.,  on  the  north,  and  from  the  foothills  of  the 
Rockies  to  a  line  50  miles  eastward  on  the  plains.  All  through 
this  arid  belt,  where  rainfall  is  light  and  surface  water  rather 
unreliable,  irrigation  is  a  great  stimulus  to  cultivation  and  crop 
values,  and  the  company  has  gone  thoroughly  into  it — to  reach 
the  underflow  by  electric  pumping,  as  one  part  of  its  work.  The 
generating  plant  is  13,200  volts,  3-phase,  60  cycles.  For  the  main 
transmission  44,000  volts  is  used  on  the  line,  with  branches  at 
13,200  volts,  6600  volts  or  2300  volts.  The  system  already  built 
reaches  thirty-two  towns  in  the  center  of  the  richest  agricultural 
district  in  northern  Colorado.  The  lines  are  run  on  wooden  poles, 
forty  to  the  mile,  with  substations  and  switching  stations  about 
20  miles  apart  on  the  main  line,  so  arranged  that  any  substation 
can  be  cut  out  without  interrupting  the  service.  All  the  territory 
covered  has  a  copious  underflow.  The  wells  dug  for  irrigation 
are  peculiar.  They  are  either  circular  or  rectangular  in  form, 
with  concrete  curbings  lowered  down  to  the  water-bearing  strata. 
The  pump  is  submerged  and  the  vertical  shaft  run  up  to  a 
framing  which  either  carries  a  motor  with  vertical  shaft  directly 
coupled  or  a  pulley  belted  to  a  motor  placed  in  a  housing  at  the 
side  of  the  well.  The  lift  being  but  moderate,  centrifugal  pumps 
are  used,  driven  by  2300-volt  motors.  During  the  pumping 
season  of  1910  careful  tests  were  made  on  fifty-seven  pumping 
plants  with  approximately  the  following  results.  With  an  irriga- 
tion plant  arranged  to  supply  a  quarter-section  of  160  acres 
lifting  through  a  25-ft.  head,  the  average  investment  required  is 
$7.45  per  acre.  The  cost  of  operation  varies  from  $1.75  to  $2.25 
per  acre-foot — that  is,  a  foot  of  artificial  rainfall  can  be  obtained 
for  this  modest  sum.    Over  much  of  the  territory  this  additional 
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foot  is  all  that  is  required,  although  in  other  places  2  ft.  might 
be  necessary.  Allowing  10  per  cent  as  fixed  charge  on  the  pump- 
ing investment,  the  ultimate  cost  to  the  farmer  for  an  acre-foot 
amounts  to  only  about  $2.75.  This  is  much  lower  than  the 
ordinary  cost  of  water  rights  and  their  maintenance,  with  the 
additional  advantage  that  the  water  is  always  available  just  when 
it  is  needed.  The  gain  by  this  ability  to  regulate  the  time  of  flow 
to  the  condition  of  the  crops  has  le^  to  not  a  little  pumping  by 
farmers  who  already  have  water  rights.  Besides  the  use  of 
electricity  for  pumping,  a  considerable  amount  of  auxiliary  farm 
machinery  is  operated  in  the  same  manner,  and  even  electric 
plowing  there  begins  to  look  highly  feasible. 

THE   LARGER   USES   OF   CURRENT 
Electric  Vehicles 

Probably  no  use  of  current  has  seen  greater  increase  during 
the  year  than  that  connected  with  electric  vehicles,  chiefly  because 
central  stations  have  become  more  alive  to  the  opportunity  and 
have  tried  to  do  their  share  in  fostering  the  industry.  In  many 
cities  these  interests  have  undertaken  the  development  of  garages, 
and  in  others  have  taken  up  agencies  for  various  vehicles.  The 
phenomenally  hot  weather  last  August  and  September  did  much 
to  call  attention  to  the  advantages  of  the  electric  automobile. 
Mr.  F.  D.  Pembleton,  of  the  Public  Service  Electric  Company, 
New  Jersey,  compiled  statistics  showing  that  the  loss  of  horses 
during  the  hot  wave  was  3752  in  four  cities  alone,  namely,  New 
York,  Chicago,  Philadelphia  and  Boston,  the  respective  figures 
being  1708,  1483,  351  and  210.  The  money  loss  was  probably 
considerably  in  excess  of  $1,000,000.  In  commenting  on  these 
figures  the  editor  of  the  Question  Box  of  the  National  Electric 
Light  Association  Bulletin  stated  that  during  the  period  of  great 
heat,  manufacturers  of  electric  trucks  and  vehicles  were  swamped 
with  orders,  but  few  of  which  could  be  filled  because  it  is  prac- 
tically impossible  to  turn  out  trucks  and  delivery  wagons  oflF-hand 
at  call.  Even  when  a  standard  chassis  is  ready,  the  top  is 
something  that  cannot  be  produced  in  a  day  or  a  week  under 
present  conditions,  but  perhaps  in  the  near  future  some  papier- 
mache  artist  may  solve  these  difficulties  "while  we  wait." 

At  the  meeting  of  the  Boston  Electric  Vehicle  Club  last 
January,  some  very  striking  figures  were  presented  as  to  the 
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experience  of  the  Boston  Edison  Company  during  191 1.  At  the 
beginning  of  the  year  the  company  owned  40  gas  cars  and  8 
electric  cars,  while  in  December  the  process  of  changing  over 
equipment  had  resulted  in  the  ownership  and  operation  of  36 
cars  of  each  type.  This  represented  an  increase  of  over  300 
per  cent  in  the  electrical  equipment.  Comparative  figures 
covered  equipments  maintained  in  the  company's  in-town  garages 
for  the  last  six  months  of  191 1.  In  this  period  the  company  had 
an  average  of  28.5  gas  pleasure  and  commercial  cars  in  service 
per  month.  These  performed  3393  car-days  of  work,  or  19.8 
days  per  car  per  month.  There  was  an  average  of  23.8  electric 
vehicles  in  service  per  month,  these  giving  an  output  of  3506 
car-days,  or  24.6  days'  work  per  car.  There  were  29  tow-ins 
of  gas  cars  in  the  period,  or  an  average  of  i  for  every  117  car- 
days,  representing  about  i  per  cent  of  the  trips.  The  electric 
cars  had  11  tow-ins,  or  i  in  319  car-days,  representing  0.31  per 
cent  of  the  trips.  Each  gas  car  averaged  a  tow-in  three  times  a 
year,  compared  with  once  for  the  electric  machine.  The  average 
length  of  the  tow  was  6.7  miles  for  the  gas  cars  and  1.7  miles  for 
the  electric  cars.  This  appears  due  to  the  fact  that  trouble 
overtakes  a  gas  car  on  the  road  without  warning,  while  most  of 
the  difficulties  with  the  electric  cars  were  due  to  insufficient 
battery  charging,  new  drivers,  ampere-hour  meters  going  wrong, 
or  improper  operation  by  employees  not  under  the  control  of  the 
transportation  department.  Each  gas  car  was  out  of  service  an 
average  of  three  days  when  taken  off  the  route,  compared  with 
the  reappearance  of  the  electric  machines  on  the  following 
morning  without  fail  in  every  instance.  The  service  efficiency  of 
the  two  classes  of  cars,  as  expressed  in  the  ratio  of  working  days 
to  total  days  (including  working  days  plus  days  in  the  repair 
shop),  was  79.4  per  cent  for  the  gas  cars  and  99.4  per  cent  for 
the  electric  cars.  It  was  pointed  out  that  this  margin  in  favor 
of  the  electric  vehicle  is  a  vital  point  in  commercial  service.  The 
company's  cars  are  all  maintained  by  gasoline-car  repair  men, 
with  the  exception  of  a  battery  man  who  gives  special  attention 
to  the  charging,  discharging  and  electrical  duties.  A  saving  of 
about  $4,000  a  year  was  realized  in  chauffeur's  wages,  it  being 
necessary  to  pay  the  driver  of  a  gasoline  car  about  $3.00  per  week 
more  than  the  chauffeur  of  an  electric  machine.  President  Baker 
called  attention  to  the  fact  that  in  a  New  York  fleet  of  trucks 
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the  gasoline  cars  were  in  service  174  days  out  of  a  possible  310, 
while  the  electric  cars  were  on  duty  298  days.  Two  men  main- 
tained 22  electric  cars,  while  6  men  were  required  to  maintain  6 
gasoline  trucks.  Mr.  C.  F.  Smith  stated  that  in  bad,  snowy 
weather  the  Boston  Edison  machines  had  practically  all  made 
their  full  mileage.  Mr.  H.  M.  Thomson  gave  figures  showing 
that  five  teams  of  one  and  two  horses  fell  off  in  mileage  from 
154  to  13.2  per  day,  as  a  result  of  a  total  snowfall  in  two  days 
of  7.3  in.,  a  significant  testimony  to  the  superior  reliability  of  the 
electric  vehicle. 

There  are  other  ways  of  determining  the  real  efficiency  of 
an  electric  vehicle,  and  the  Commonwealth  Edison  Company,  of 
Chicago,  has  devised  an  ingenious  plan  of  checking  up  the 
operation  of  electric  vehicles  on  a  specific  gravity  basis,  issuing 
a  card  to  its  private  garage  consumers  that  will  enable  them  to 
find  out  "where  they  are  at"  with  a  lead-lead,  sulphuric-acid 
battery.  An  interesting  feature  of  this  card,  which  includes 
columns  for  setting  down  the  hours  and  rate  of  charging,  energy 
consumption,  specific  gravity,  miles  run,  etc.,  is  the  absence  of 
any  space  for  recording  the  voltmeter  readings  at  the  beginning 
and  end  of  the  charging  operation.  The  voltage  indicated  by 
a  battery  is  at  best  only  inferential  of  the  energy  yet  remaining 
in  the  plates,  and,  although  this  method  is  generally  used  as  a 
convenient  index  to  indicate  the  condition  of  the  cells,  many 
cases  of  battery  abuse  are  on  record  whose  cause  can  be  traced 
to  the  fact  that  voltmeter  readings  alone  were  relied  on  by 
inexperienced  persons  for  indication  of  when  to  cease  charging. 
In  other  cases,  where  complaints  have  been  made  by  garage 
owners  that  their  charging  costs  were  running  unduly  heavy,  the 
Commonwealth  Company  has  dispatched  its  battery  experts  to 
the  spot  only  to  discover  that  in  the  effort  to  bring  a  given  battery 
up  to  its  prescribed  end-of-charge  voltage  the  attendant  was 
putting  about  twice  as  many  kw-hours  into  the  cells  as  they 
properly  needed — not  only  wasting  energy  and  casting  unfair 
reflections  on  the  cost  of  running  the  car,  but  also  working 
damage  to  the  plates.  The  real  index  to  the  condition  of  charge 
in  a  battery  is,  of  course,  the  specific  gravity  of  the  sulphuric- 
acid  electrolyte.  As  the  cell  is  discharged  the  specific  gravity 
falls,  ranging  from  1.280  in  a  fully  charged  condition  down  to 
1. 160  when  the  cells  are  about  exhausted.     It  is  by  this  record 
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of  Specific  gravity  that  the  Coninionwealth  Company  now  urges 
its  customers  to  be  governed,  along  with  records  of  the  kw-hour 
input  into  their  batteries  and  the  miles  of  car-travel.  The  proper 
time  for  starting  and  stopping  the  charge  is  fixed  by  the  reading 
of  the  hydrometer,  and  to  show  the  simplicity  and  convenience 
of  using  this  instrument  in  electrolyte  withdrawn  from  one  of 
the  cells  by  means  of  a  syringe,  the  company  illustrates  full  size 
in  its  electric  vehicle  hand-book  hydrometers  in  fully  charged 
and  discharged  solutions. 

For  any  given  car  a  definite  relation  can  thus  be  worked  out 
for  the  number  of  amp.-hours  or  miles-travel  in  a  battery  in 
terms  of  its  specific  gravity  of  electrolyte.  For  example,  a  certain 
pleasure  car  which  will  run  72  miles  on  good  streets  when 
charged  to  a  density  of  1.280  can  be  positively  relied  upon  to 
go  60  miles  when  the  gravity  has  fallen  to  1.260,  42  miles  at 
1.240,  36  miles  at  1.220,  24  miles  at  1.200  and  12  miles  at  1.180, 
becoming  fully  exhausted  at  1.160. 

According  to  President  Blo6d,  of  the  Electric  Vehicle  Asso- 
ciation of  America,  there  is  now  invested  $10,000,000  in  electric 
trucks  and  $30,000,000  in  electric  pleasure  vehicles.  These 
figures  should  be  doubled  before  191 5,  and  might  easily  be 
doubled  within  another  year. 

An  interesting  application  of  a  special  character  is  that  to 
fire  apparatus,  as  exemplified  in  the  equipment  of  the  ladder 
truck  and  combination  wagon  for  the  Springfield  (Mass.)  fire 
department,  current  being  supplied  by  the  United  Electric  Light 
Company.  The  truck  carries  a  total  length  of  325  feet  in  ladders 
and  a  crew  of  seven  men,  and  has  four  3-hp  motors  and  80  cells 
of  17-plate  battery;  the  truck  weighing  complete  10  tons  and 
making  15  miles  at  full  speed  on  a  single  charge.  The  truck 
has  a  guaranteed  maximum  speed  of  20  miles  per  hour  on  a 
level  roadway.  The  combination  wagon  carries  a  40-gaHon 
chemical  tank,  200  feet  of  chemical  hose  and  1000  feet  of  regular 
fire  hose.  It  is  driven  by  four  3-hp  motors  and  weighs  7  tons, 
having  a  speed  guarantee  of  30  miles  an  hour.  Its  battery 
equipment  is  the  same  as  that  of  the  ladder  truck.  On  a  12  per 
cent  grade,  it  has  made  a  measured  speed  of  12  miles  an  hour. 
On  a  test  run  the  ladder  truck  ascended  a  12  per  cent  grade  at  a 
speed  of  8  miles  per  hour.  Its  reliability  is  unquestionably 
superior  to  that  of  gasoline,  on  account  of  the  complexities  of 
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the  latter  equipment.  Three  new  electrically  driven  hose  wagons 
were  ordered  last  year  by  the  city  authorities,  in  spite  of  the 
vigorous  competition  of  local  gasoline  machine  manufacturers 
having  a  strong  foothold  in  the  city.  The  cost  of  energy  for  the 
first  month's  service  was  only  $3.78,  and  for  the  second  month 
%7'77y  the  rate  being  about  3  cents  per  kw-hour.  The  initial  cost 
of  the  motor-driven  ladder  truck  was  about  $12,000.  A  first- 
class  horse  outfit  costs  about  $5500,  but  the  annual  cost  of 
operation  by  horses  is  far  greater  than  with  electricity.  Three 
horses  cannot  be  maintained  in  the  condition  necessary  for  fire- 
department  service  on  less  than  $1000  per  year.  The  cost  of 
shoeing  horses  with  the  best  rubber  pads  is  at  least  $4.00  per 
month.  The  small  cost  of  energy  is  noteworthy,  and  even  if  a 
life  of  but  a  single  year  should  be  obtained  from  the  battery, 
there  would  still  be  a  margin  of  nearly  100  per  cent  in  favor  of 
electricity.  The  electric-vehicle  equipment  can  be  handled  more 
rapidly  and  safely  on  the  streets  than  horses,  quicker  acceleration 
is  possible,  a  higher  average  speed  can  be  maintained,  and  there 
are  many  incidental  advantages. 

The  Value  of  Power  Load 

An  admirable  presentation  of  the  value  of  the  power  load 
for  central  stations  was  made  last  September  before  the  Vermont 
Electrical  Association  by  Mr.  F.  M.  Kimball,  who  outlined  some 
of  the  special  uses  to  which  electrical  energy  is  being  put,  as 
follows  :  To  printing  machinery,  for  its  qualities  of  cleanliness, 
variations  in  speed,  safety  and  economy;  to  elevators,  where 
electrical  devices  for  securing  control  in  speed  and  direction  of 
movement  are  more  simple  and  effective  than  when  any  mechan- 
ical drive  is  used ;  for  operating  woodworking  machinery  requir- 
ing essentially  a  high  rate  of  speed ;  for  use  in  stores,  markets, 
jewelry  shops  and  by  opticians ;  in  shipyards  and  erecting  works, 
in  conjunction  with  machine  tools  that  can  be  carried  to  various 
portions  of  floor  or  yard;  in  driving  fans  and  exhausters, 
bellows,  etc.;  for  bakers  and  confectioners,  with  whom  perfect 
cleanliness  is  highly  desirable ;  in  pumping  water  for  irrigation ; 
in  lumbering  operations,  enabling  portable  mills  to  be  operated 
anywhere  on  the  cut ;  in  small  refrigerating  apparatus ;  on  docks, 
to  move  and  load  merchandise;  in  building  operations,  to  raise 
material ;  in  cash-carrier  systems  in  stores ;  in  laundry  machinery, 
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hotels,  etc. ;  for  quarry  work,  in  drilling.  The  output  of  motors 
IS  not  far  from  1,000,000  hp  a  year  in  the  United  States  alone. 
Mr.  Kimball  divided  the  business  tributary  to  every  plant  into 
three  classes,  the  "spontaneous"  business  that  comes  unsolicited, 
the  "obvious"  business  that  comes  by  a  certain  amount  of  public- 
ity, and  the  "latent"  business  that  will  come  if  systematic  adver- 
tising and  solicitation  are  brought  to  bear. 

Large  uses  of  electric  power  are  indeed  increasing  rapidly 
in  number,  sometimes  in  new  fields  and  quite  often  in  old.  Last 
summer,  for  example,  the  Worcester  (Mass.)  Pressed  Steel 
Company  contracted  with  the  Connecticut  River  Transmission 
Company  to  supply  current  for  600  hp  in  motors,  with  a  24-hour 
load,  with  3-phase,  6o-cycle,  13,000-volt  current,  lowered  to 
500  volts.  A  number  of  other  steel  plant  connections  could  be 
cited.  Mining  operations  by  electricity  are  exemplified  by  the 
Empire  District  Electric  Company,  of  Joplin,  Mo.,  giving  service 
with  2300- volt  motors  in  no  fewer  than  125  different  mines, 
up  to  last  November,  for  pumping,  hoisting  and  other  operations ; 
the  company  having  at  that  time  37,000  hp  of  generating  capacity 
for  all  services  and  a  motor  load  of  not  less  than  16,500  hp,  all 
energy  being  sold  on  a  horse-power  basis  and  on  a  demand 
schedule.  A  somewhat  analogous  service  is  the  operation  of 
oil-well  pumps  by  central  stations.  Near  Folsom, -W.  Va.,  a 
number  of  motor-driven  oil  wells  have  been  in  operation  several 
years.  Recently  central-station  service  has  been  introduced 
among  the  wells  of  the  Kern  River  and  Los  Angeles  fields  in 
California,  where  more  than  300  motors  are  now  at  work,  result- 
ing in  a  saving  of  half  the  former  cost  of  steam  drive.  Back- 
geared,  star-delta,  variable-speed  motors  are  used,  these  motors 
being  arranged  with  switches  to  convert  their  windings  from 
star  to  delta  connection.  In  star,  the  motors  develop  10  hp 
continuously.  Delta-connected  they  develop  30  hp  and  moment- 
ary overloads  as  high  as  75  hp.  Pumping  and  pulling  is  done 
on  the  low-power  connection.  When  cleaning  the  well,  the  high 
power  is  required  to  hoist  the  bailer  and  to  spud  it  with  the  sand 
reel.  For  spudding  from  the  wrist-pin,  only  the  low  power  is 
required.  The  motor-speed  is  governed  by  a  street-car-type  con- 
troller operated  through  lever  and  wire  transmission.  The  wells 
average  850  ft.  in  depth  and  require  100  to  180  kw-hr.  for  clean- 
ing. At  1.2  cents  per  kw-hr.  this  makes  the  cost  of  cleaning:  $1.20 
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to  $2.i6.  The  principal  saving  in  cost  of  oil-well  operation  by 
motor  is  due  to  lack  of  standby  losses  and  to  good  efficiency 
at  low  speeds,  starting  and  overloads.  Steani  losses  due  to  con- 
densation during  rain  and  snow  are  saved  with  the  electric  motor. 
Electricity  is  more  flexible  and  easy  to  transmit  than  steam, 
responds  more  quickly,  breaks  fewer  rods,  does  not  run  away 
when  a  rod  is  broken,  and  is  more  quickly  reversed.  In  compar- 
ing costs  of  steam  and  electric  drive  the  Journal  of  Electricity, 
Power  and  Gas  submits  the  accompanying  figures  and  makes 
the  following  comments  : 

COSTS   PER  WELL  PER  DAY 

Steam  Electricity 
Labor,  operating  (oilers,  well  gang,  boilermen  and  elec- 
tricians)             $0.60       $0.40 

Maintenance  (fuel,  water,  oil  and  electric  power) 2.55  1.35 


$3.15       $1.75 
Saving  electricity  over  steam,  $1.40  per  well  per  day. 
Reduction  in  operating  expense,  44.5  per  cent. 
(In  the  above,  fuel  oil  is  taken  at  40  cents  per  barrel.) 

On  the  basis  of  233  wells,  this  means  a  saving  in  operating 
expenses  of  $119,000  per  year.  The  market  price  of  oil  in  the 
Kern  River  fields  to-day  is  about  32  cents  per  barrel  at  the  well. 
From  the  figures  given  it  is  obviously  out  of  the  question  to 
piunp  wells  by  steam  when  the  production  falls  below  10  barrels 
per  day.  In  the  case  of  electricity,  the  production  can  fall  as 
low  as  5J^  barrels  per  day  before  the  cost  equals  the  selling  price 
of  the  product.  In  the  Eastern  fields,  where  the  oil  is  of  a 
paraffine  base,  wells  are  actually  pumped  by  electricity  which  pro- 
duce only  2  and  3  barrels  per  day. 

Another  important  field  is  that  of  textile  mills,  where 
electricity,  having  made  its  place,  is  now  occupying  the  whole 
territory.  In  speaking  of  the  South  last  September,  before  our 
Georgia  Section,  Mr.  G.  K.  Hutchins,  of  the  Columbus  Power 
Company,  presented  statistics  showing  that  on  December  i, 
1903,  there  were  installed  in  textile  mills  1053  motors,  having 
an  aggregate  rating  of  64,313  hp;  by  February  i,  1905,  the 
number  of  motors  had  increased  to  1740  and  the  aggregate 
rating  to  87,614  hp;  on  January  i,  1910,  there  'were  installed 
10,491  motors,  aggregating  302,119  hp,  and  on  June  i,  191 1, 
16,450  motors  were  in  use,  the  aggregate  rating  being  387,975 
hp.     In  the  seven  and  one-half  years  under  consideration  the 
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total  increase  in  horse-power  amounted  to  603  per  cent,  while 
the  increase  in  the  number  of  motors  installed  amounted  to  1562 
per  cent.  On  December  i,  1903,  there  were  14  central  stations 
supplying  electrical  energy  to  textile  mills;  on  January  i,  1910, 
there  were  79  central  stations  doing  so,  39  of  these  being  operated 
entirely  by  steam.  Among  the  distinctive  features  of  the  electric 
drive  was  mentioned  the  great  flexibility  it  introduces  into  all 
departments  of  the  mill,  thus  permitting  the  various  processes 
to  be  kept  balanced,  and  affording  economical  means  in  any 
department  for  overtime  work  which  might  be  required  for  the 
finishing  of  special  orders.  The  constant  and  uniform  speed 
serves  not  only  to  secure  a  better  quality  of  product,  but  expe- 
rience has  shown  that  there  is  obtained  a  substantial  increase  in 
product,  conservatively  estimated  at  an  average  of  10  per 
cent.  The  textile  mill  affords  a  very  satisfactory  demand  for 
energy  throughout  its  running  hours,  and  furnishes  an  attractive 
day  load  for  any  central  station  of  sufficient  size  to  handle 
this  class  of  business.  He  g^ve  statistics  relating  to  five  textile 
mills  in  which  the  average  of  maximum  demand  taken  for  a 
twelve  months'  period  showed  a  ratio  of  demand  to  the  motor 
rating  installed  varying  from  71.  to  96  per  cent.  Mr.  F.  P. 
Catchings,  of  the'  Georgia  Power  Company,  stated  that  of  the 
2300  cotton  mills  in  North  Carolina,  about  25  per  cent  are  now 
driven  wholly  by  electricity.    Evidently  "yet  there  is  room." 

In  like  manner  the  cotton  gin  has  loomed  up  as  a  desirable 
load  for  our  Southern  members^  In  general,  electric  companies 
in  the  South  and  Southwest  have  avoided  cotton-ginning  loads 
on  account  of  their  comparatively  heavy  demand  during  only  a* 
few  months  in  the  year  overlapping  the  winter  lighting  season. 
The  cotton-ginning  season  usually  begins  in  August  or  September 
and  lasts  through  December,  running  much  of  this  period 
twenty-four  hours  a  day,  the  latter  part  coming  at  a  time,  how- 
ever, when  the  capacity  of  generators  is  needed  for  the  evening 
lighting  peaks.  But  successful  work  is  already  noted,  including, 
for  example,  a  set  of  seven  70-saw  gins  driven  by  two  50-hp 
motors  on  a  meter  basis.  In  the  case  of  a  65-hp  cotton  gin  at 
Coalgate,  Okla.,  motor-driven  by  the  local  central  station,  not 
only  does  the  electric  company  consider  this  good  business,  but 
the  gin,  though  in  the  midst  of  a  coal-mining  section,  has  been 
able  to  reduce  its  total  operating  expenses  from  50  cents  down 
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to  30  cents  per  bal^,  with  energy  at  4  cents  per  kw-hour.  This 
gin  has  a  capacity  of  about  one  bale  each  ten  minutes  when 
running  continuously.  With  electric  drive  the  heavy  boiler 
operating  and  up-keep  costs  have  been  eliminated,  together  with 
the  boiler-room  force,  leaving  only  one  gin-stand  man  and  one 
packer  to  operate  the  plant.  The  gin  usually  .begins  operation 
August  15  and  runs  until  about  the  first  of  the  year.  The 
heaviest  cotton-ginning  season  is  near  the  middle  of  this  period, 
when  the  gin  is  sometimes  run  twenty- four  hours  per  day.  At 
other  times  the  ginning  load  by  agreement  is  kept  off  the  peak 
period  of  the  lighting  plant,  being  operated  principally  during 
daylight  hours. 

Serving  the  Laundry 

The  laundry  comes  midway  between  the  power  and  the  heat- 
ing load  of  a  central  station,  especially  where  there  is  the  oppor- 
tunity to  use  exhaust  steam,  which,  again,  is  a  field  of  work  into 
which  companies  are  throwing  themselves  with  energy  and  success. 
For  instance,  in  a  Minnesota  city  of  4500  inhabitants,  where  the 
central  station  has  175  kw  in  generating  equipment  driven  by 
Corliss  engines,  and  does  a  steam  heating  business  during  the 
winter,  summer  use  for  its  exhaust  steam  is  provided  by  heating 
water  for  a  steam  laundry,  three  hotels,  three  barber  shops  and 
two  apartment  buildings.  As  the  plant  is  operated  with  a  back 
pressure  of  from  2  to  3.5  lb.  per  square  inch,  winter  and  summer, 
this  water-heating  business  is  found  of  great  service  in  helping 
to  carry  the  plant  over  the  light-load  summer  period.  The  steam 
laundry  is  the  best  niser  of  exhaust  steam  during  the  summer 
period.  It  is  located  adjacent  to  the  electric  plant  and  is 
supplied  with  exhaust  steam  for  water  heating  through  a  3-in. 
lagged  pipe  line,  and  with  live  steam  for  its  large  mangle  through 
a  I -in.  high-pressure  steam-line.  The  large  mangle,  two  washing 
machines  and  a  centrifugal  drier  are  all  driven  by  electric  motors 
and  electric  heat  is  used  for  the  flatirons  and  collar  machine. 
The  electricity  consumed  for  heating  purposes  and  for  motors 
has  averaged  about  615  kw-hours  per  month.  Steam  is  sold  by 
meter  at  an  average  rate  of  70  cents  per  1000  lb.  of  condensation. 
The  income  for  the  steam  used  by  the  drier,  mangle,  water- 
heater  and  several  small  machines  has  averaged  $22.75  P^^  month. 
The  exhau^  steam  utilized  by  the  steam  laundry  is  about  one- 
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fourth  the  quantity  passed  through  the  steam  pngines  of  the  elec- 
tric plant  during  the  summer  period  of  operation.  The  heating  of 
water  for  barber  shops,  flat  buildings  and  hotels  near  the  plant 
has  also  been  found  to  be  a  profitable  adjunct  of  the  regular 
summer  service. 

The  Combinatiotr  Ice  Plant 

There  is  a  great  deal  of  inquiry  and  activity  as  to  the 
installation  of  auxiliary  ice  plants  and  the  running  of  customers' 
refrigerating  plants,  and  the  N.  E.  L.  A.  Question  Box  and  its 
editor  have  had  frequently  to  furnish  data  on  these  subjects.  Some 
figures  on  the  quantity  of  energy  consumed  during  the  year  by 
several  customers'  motor-driven  refrigerating  installations  were 
given  by  Mr.  W.  C.  Anderson,  of  the  Canton  Electric  Company, 
before  the  Ohio  Electric  Light  Association,  last  July.  Of  the  ten 
such  installations  now  in  operation  in  Canton  several  have  been 
in  use  for  eight  or  nine  years,  and  all  have  been  operated  with 
entire  satisfaction  to  their  owners.  Below  is  given  the  consump- 
tion, in  kw-hours,  of  each  of  the  six  of  these  plants  which  are  so 
metered  as  to  give  results  available  for  comparison. 

ENERGY   CONSUMPTION   OF  REFRIGERATOR   INSTALLATION 

Toits   refrigeration     3  3  5  3  5  3 

Motor   horse-power    y]/^  lo  20  7l4  26  16 

January    146  646  1,950  ...  51  516 

February    70  733  2,210  ...  34  120 

March    112  846  2,070  286  102  892 

April   322  1,627  2,600  1,528  1,240  2,168 

May    247  1,654  2,850  1,622  1,139  1,928 

June    403  2,826  3,600  2,050  1,069  1,976 

July    343  4.718  6,040  2,062  2,649  1,978 

August  540  5»033  5,590  2,060  2,518  2,212 

September  591  4,174  4,790  1,712  2,100  2,200 

October    576  2,145  4,200  IA76  1,639  2,052 

November   453  1,161  2,630  804  944  1,5^ 

December    335  229  3,310  ...  936  264 

Fortunately,  domestic  equipments  chemical  in  nature  are 
coming  to  the  front,  in  which  a  small  motor  can  meet  the  refrig- 
erating necessities  of  families,  and  thus  in  time  the  domestic 
consumer  should  find  it  as  extravagant  to  buy  ice  as  to  burn  coal. 

Before  the  Kansas  Electrical  Association  last  September, 
Mr.  W.  E.  Sweezey,  of  Junction  City,  Kan.,  gave  some  interest- 
ing data  as  to  combination  ice  plants.  He  has  had  over  nine 
years'  experience  in  combination-plant  operation  and  at  present 
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has  a  35-ton  plant  in  connection  with  his  station.  The  same 
boilers  do  the  work  of  both  plants,  the  demand  of  each  vary- 
ing almost  inversely  as  the  other.  The  figures  of  coal  con- 
sumption submitted  by  Mr.  Sweezey  show  how  the  sum  of  the 
two  demands  is  nearly  constant,  one  increasing  almost  exactly 
as  the  other  falls  off.  The  following  table  shows  the  tons  of 
coal  burned  and  the  electricity  and  ice  produced  during  six 
typical  months  of  winter  and  summer: 

June  July  Aufpist    November  December  January 

Tons  coal  burned  . . .           670  675  700          580  620  600 

Kw-hours  generated.     108,780  111,710  122,500    146,430  162,121  155,160 

Tons  ice  made 965  1,055  i»050          "2  54  32 

To  make  a  single  ton  of  ice,  observes  Mr.  Sweezey.  costs 
about  as  much  as  to  make  10  tons.  In  the  Junction  City  plant 
the  same  engineers  and  firemen  are  employed  the  year  around, 
as  the  coal  burned  and  energy  converted  are  practically  uniform 
throughout  the  twelve  months.  The  only  extra  labor  required 
by  the  ice  plant  is  for  "pulling"  the  cakes  from  the  cans,  which 
for  the  35-ton  outfit  costs  about  $5.00  a  day.  This  amounts  to 
an  extra  labor  cost  of  about  25  cents  per  ton  of  ice,  but,  of 
course,  in  the  plant  accounting,  the  general  station  charges  as 
well  are  divided  up  equitably  between  the  ice  and  electric  depart- 
ments. As  a  result,  the  unit  cost  of  producing  a  kw-hour  in 
summer,  when  the  output  is  decreased  by  33  per  cent,  is  almost 
exactly  the  same  as  during  the  heavy  loads  of  the  winter  months. 
Mr.  Sweezey  holds  that  a  town  unable  to  support  24-hour  ser- 
vice should  not  consider  the  installation  of  a  combination  ice 
plant.  The  establishment  of  the  ice  end,  making  all-day  service 
possible,  might,  however,  soon  justify  itself  through  the  day  load 
of  fans  and  motors  obtained,  probably  later  making  it  worth 
while  to  run  on  through  the  winter  with  the  day  load  acquired. 
When  a  plant  is  operating  efficiently  on  a  condensing  basis, 
motor-driven  cwnpressor  pumps  may  be  desirable.  If  the  station 
has  a  good  load-factor  and  the  generator  engine  is  exhausting 
into  the  atmosphere,  however,  a  steam-driven  compressor  may 
be  preferred,  since  all  the  steam  it  passes,  with  perhaps  more, 
will  be  needed  as  distilled  water  for  ice-making.  At  Junction 
Gity  it  has  been  planned  to  install  a  steam  turbine  with  a  surface 
condenser,  the  water  recovered  from  which  will  be  free  from  oil 
and  excellent  for  ice-making.     Motor-driven  compressors  will 
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be  used.  No  trouble  is  expected  in  shutting  down  the  refrigerat- 
ing machinery  during  the  peak  lighting  load.  If  the  tank  be 
carried  along  at  about  12  degrees  above  zero,  Fahr.,  the  compress- 
or can  be  shut  off  twelve  hours  without  danger,  for  the  tank 
temperature  will  remain  below  freezing  at  least  as  long  as  this 
if  properly  insulated.  The  danger  lies  in  the  tank  temperature 
reaching  a  higher  value  and  melting  the  ice  of  the  cakes  against 
the  can  surface.  When  this  water  later  re-freezes  it  w^ll 
expand,  straining  or  bursting  the  cans.  Ice  storage  is  of  real 
advantage  to  a  plant,  often  enabling  it  to  run  fully  loaded  dur- 
ing the  partial-demand  periods  of  fall  'and  spring  and  to  shut 
down  altogether  during  the  winter,  when  only  a  few  tons  per 
day  are  used. 

A  plant  recently  started  at  O'Neill,  Neb.,  by  the  O'Neill 
Light  and  Power  Company,  carries  on  the  unique  combination 
of  an  electric  light  motor  and  a  creamery  business.  The  com- 
bination of  these  two  industries  made  it  possible  to  install  an 
electric  light  plant  where  otherwise  the  enterprise  would  prob- 
ably be  of  an  unprofitable  character.  The  motive  power  is  a 
45-hp  Corliss  engine  belted  to  a  line  shaft.  From  this  line 
shaft  is  driven  a  50-kw,  3-phase,  2300-volt  alternator  at  900 
r.p.m.  For  the  creamery  business  there  is  belted  to  the  line 
shaft  a  lo-ton  refrigerating  machine.  The  other  machinery  for 
the  butter  and  ice-cream  making  is  also  driven  by  the  line  shaft. 
The  establishment  has  a  capacity  of  one  car  of  butter  per  week 
and  300  gallons  of  ice  cream  per  day.  Provision  is  made  for 
adding  another  unit  as  the  business  grows. 

This  year  a  75-ton  absorption-type  ice-making  plant  is  being 
installed  in  the  new  turbine  station  of  the  Lexington  (Ky.) 
Utilities  Company.  Utilization  of  the  exhaust  from  a  25-kw 
pump  turbine,  location  of  refrigerating  equipment  and  freezing 
tanks  in  buildings  500  ft.  apart,  and  the  use  of  cooling  water  at 
initial  temperatures  of  90  to  95  degrees  Fahr.,  are  among  the 
unusual  features  of  this  new  installation.  A  turbine  driving 
one  of  the  circulating-water  pumps  will  furnish  steam  at  25  lb. 
back  pressure  for  the  operation  of  the  absorption  generator, 
which  will  be  mounted  on  a  platform  in  the  new  plant  building, 
saving  extra  floor  space.  Exhausting  into  the  atmosphere  this 
turbine  would  take  50  lb.  of  steam  per  kw-hr.,  while  at  25  lb. 
back    pressure    its    consumption    is    increased    only    to    70    lb.. 
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resulting  in  a  difference  of  about  20  lb.  per  hp-hr.,  chargeable 
to  ice  manufacture.  This  is  believed  to  represent  a  consumption 
of  about  one-third  the  quantity  of  steam  that  would  be  required 
by  a  compound  condensing  compressor  plant.  During  the 
summer-time  the  temperature  of  the  cooling  pond  from  which 
the  condenser  supply  is  taken  rises  to  95  degrees  Fahr.,  and  the 
increment  through  which  the  circulating  water  for  the  refriger- 
ating plant  is  heated  will  amount  to  only  a  few  degrees.  The 
condensate  from  the  two  main  2500-kw  plant  turbines  will  be 
used  as  material  for  making  the  ice,  supplying  distilled  water 
pure  and  entirely  free  from  oil. 

The  Commonwealth  Edison  Company,  of  Chicago,  has  two 
or  three  ice-making  customers  on  its  circuits.  The  Lincoln  Ice 
Company,  which  has  a  plant  at  Carolina  and  Elizabeth  Streets, 
has  an  installation  of  about  450  hp  in  alternating-current  motors 
used  to  drive  compressors,  pumps,  hoists,  etc.  This  plant  has 
a  capacity  for  producing  120  tons  of  ice  every  twenty- four 
hours,  and  it  is  operated  throughout  by  electrical  energy.  Filtered 
water  from  Lake  Michigan  is  used  to  make  the  ice,  so  that  the 
method  is  essentially  a  raw-water  ice  proposition,  in  which  central 
stations  are  particularly  interested,  because  it  is  difficult  to  sell 
electrical  energy  for  ice  manufacture  where  a  steam  plant  must 
be  used  to  make  distilled  water.  Anderson  &  Goodman  have 
an  80-ton  plant  at  South  State  and  Forty-third  Streets.  Here 
the  electric-motor  equipment  has  a  rating  of  about  350  hp. 
Both  plants  operate  twenty-four  hours  a  day  at  this  time  of  the 
year.  They  buy  electrical  energy  from  the  electric-service  com- 
pany on  what  is  known  as  the  "off-peak  schedule,"  by  which 
a  reduced  rate  is  offered  in  consideration  of  the  fact  that  the 
consumer  agrees  not  to  take  electricity  between  the  hours  of 
4  p.  m.  and  8  p.  m.  during  the  months  of  November,  December 
and  January.  By  reason  of  the  continuous  demand  and  con- 
cessions made  in  the  off-peak  schedule,  the  ice-makers  are  able 
to  obtain  a  very  low  rate  for  electrical  energy,  it  being,  in  fact, 
in  the  neighborhood  of  i  cent  a  kw-hour.  The  annual  load-factor 
of  this  class  of  customers  will  figure  out  about  70  per  cent. 
In  view  of  this  high  load-factor,  however,  the  business  is  satis- 
factory to  the  central-station  company  and  constitutes  a  very 
desirable  summer  load. 
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Central  Station  Pumping 

The  subject  of  central-station  city  pumping  has  been 
brought  up  before  various  State  Associations  during  the  past 
year  and  will  be  treated  in  a  paper  before  this  Convention.  It 
is  an  important  subject  and  an  inviting  field.  Besides  that, 
the  assumption  of  such  a  load  by  the  local  company  or  a  trans- 
mission system  will  often  remove  any  kind  of  argument  or 
necessity  for  a  municipal  lighting  plant. 

Some  figures  were  given  before  the  Michigan  Electrical 
Association  last  year  by  Mr.  F.  D.  Spencer,  of  Cheboygan, 
who  cited  a  nimiber  of  examples  with  the  data  of  electrical 
consumption  for  looo  gallons  pumped.  One  company  operating 
a  triplex  pump  driven  by  a  35-hp  motor  and  pumping  against 
loo-ft.  head,  reports  an  average  consumption  of  700  watt-hours 
per  1000  gallons  pumped.  Another  company  operating  a  motor- 
driven  deep-well  plunger  .pump  reported  a  consumption  of  1333 
watt-hours  per  1000  gallons  pumped  against  a  head  of  120 
ft.  Another  plant  reported  a  consumption  of  1220  watt-hours 
per  1000  gallons  pumped  by  a  motor-driven  deep-well  plunger 
pump  lifting  no  ft.  One  waterworks  plant  in  a  city  of  12,000 
inhabitants  installed  a  generator,  placing  a  7-hp  motor  at  each 
of  nine  65-ft.  wells  which  fed  a  reservoir.  A  loo-hp  motor 
driving  a  triplex  pump  delivered  1,000,000  gallons  of  water 
per  day  to  an  elevated  tank  and  the  distributing  system.  As 
a  result  the  fuel  cost  was  reduced  one-half  and  the  nimiber  of 
employees  from  thirteen  to  three.  A  small  municipal  pumping 
plant,  by  expending  $6,000  in  order  to  change  from  steam  to 
electric  drive,  claimed  to  have  reduced  its  operating  expense 
$5,000  the  first  year,  energy  being  purchased  on  the  basis  of 
$26.40  per  hp-year. 

At  Coalgate,  Okla.,  the  water  supply  for  the  4000  popula- 
tion is  lifted  from  250-ft.  wells  by  one  so-hp  motor-driven 
compressor  supplying  air-lift  pumps  and  one  15-hp  deep- well 
pump.  The  reservoir  level  is  maintained  by  a  25-hp  centrifugal 
pump  capable  of  delivering  300  gallons  per  minute.  Tests  made 
by  Mr.  H.  L,  Reager,  manager  of  the  local  central-station  com- 
pany, show  that  about  1.25  watt-hours  are  required  by  the  deep- 
well  pump  for  every  gallon  lifted.  As  this  means  a  considerable 
saving  over  the  air-lifts,  the  town  has  decided  to  replace  the 
latter  by  deep-well  pumps.    The  pumping  station  is  5  miles  from 
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the  town  and  the  power-house,  and  the  attendant  who  takes  care 
of  the  pumps  augments  his  income  by  farming.  All  of  the  motors 
are  2300-volt  machinesi.  Ordinarily  the  pumps  are  operated 
from  3  p.  m.  to  5  p.  m.  and  for  several  hours  in  the  early  morn- 
ing beginning  at  12  midnight.  The  town  pays  4  cents  per  kw- 
hour  for  its  pumping  service,  from  which  the  central  station 
derives  an  income  of  about  $500  a  month. 

The  water  of  Webb  City  and  Carterville,  Mo.,  is  now 
supplied  by  motor-driven  pumps.  The  joint  waterworks  com- 
pany serving  the  two  nearby  communities  has  installed  five 
Downie  double-plunger  deep-well  pumps,  each  capable  of  deliver- 
ing 500  gallons  per  minute  from  the  300-ft.  depth  and  driven 
by  25-hp  Westinghouse  25-cycle  motors.  The  pumps  discharge 
into  a  5,000,000-g^llon  reservoir.  Energy  for  the  waterworks 
is  purchased  from  the  system  of  the  Empire  District  Electric 
Company  at  the  rate  of  $1.25  per  month  for  each  hp  connected, 
plus  i}i  cents  per  kw-hour  consumed.  The  extreme  flexibility 
of  motor  drive  is  again  shown  by  a  Louisville  installation  which 
furnishes  water  from  a  well  of  special  quality  to  a  brewery  3040 
ft.  distant.  This  brewery  is  located  on  the  dry  bed  of  Ballard's 
Creek,  from  which  its  supply  was  formerly  obtained,  but,  with 
the  use  of  the  creek  water  for  other  industrial  purposes  at  points 
above,  recourse  was  had  to  the  well  above  mentioned,  the  water 
of  which  is  found  especially  valuable  for  use  about  the  brewing 
plant.  This  water  is  raised  by  an  air  lift  and  is  then  conveyed 
the  3040  ft.  from  the  well  to  the  brewery  by  a  iS-hp,  3-phase 
induction  motor-driven  centrifugal  pump  capable  of  delivering 
200  gallons  per  minute.  Service  is  supplied  from  the  lines  of 
the  Kentucky  Electric  Company. 

The  Kansas  City  Electric  Light  Company  has  begun  service 
under  a  contract  with  Armour  and  Company  to  pump  18,000,000 
gallons  of  water  per  twenty- four  hours  for  the  latter 's  Kansas 
City  packing  plant.  For  several  years  the  electric  company  has 
been  furnishing  the  packmg  plant  6,000,000  gallons  daily  from  a 
motor-driven  pump  on  a  barge  anchored  in  the  Kansas  River 
near  its  generating  station.  The  permanent  new  installation  for 
delivering  the  larger  quantity  comprises  a  500-hp,  6600-volt,  25- 
cycle  motor,  driving  a  single-stage  centrifugal  pump.  This  equip- 
ment is  located  in  the  basement  of  the  company's  operating  sta- 
tion.   The  pump  delivers  into  a  30-in.  pipe  leading  to  the  packing 
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plant,  against  a  hydrostatic  head  of  iii  ft.  This  water  is  used 
principally  for  cooling  purposes  in  the  refrigerating  plants,  and 
is  required  in  nearly  uniform  quantities, throughout  the  twenty- 
four  hours. 

The  Kansas  City  Company  also  pumps  its  oil  fuel  by  motor. 
The  plant  of  the  company,  at  Baltimore  and  Thirteenth  Streets, 
is  located  in  the  midst  of  the  steam-heating  load  which  it  serves, 
but  is  nearly  a  mile  from  the  nearest  railroad  track.  Formerly 
seven  3-horse  teams  were  required  to  haul  the  fuel  for  this  plant, 
which  contains  3600  hp  in  boilers.  A  4-in.  oil  pipe-line  has  now 
been  laid  directly  to  the  station  from  the  Missouri  River  power 
plant  of  the  company,  7000  ft.  distant,  and  the  crude  petroleum 
burned  under  the  boilers  is  pumped  this  distance  against  a  pres- 
sure of  90  lb.  by  Worthington  duplex  steam-driven  pumps  in  the 
river  station.  A  6-in.  feed-water  pipe  parallels  the  oil  line  and  is 
used  for  supplying  purified  water  to  the  steam-heating  boilers. 
With  its  steam  units  exhausting  non-condensing  into  the  heating 
lines,  the  plant  will  thus  be  unique  in  its  freedom  from  auxiliary 
apparatus. 

Before  leaving  this  topic  it  is  only  right  to  note  that  the  huge 
coflfer-dam  around  the  wreck  of  the  battleship  "Maine"  in  Havana 
Harbor  was  emptied  by  three  large  centrifugal  pumps  each  driven 
by  electric-motor  and  mounted  on  a  barge.  The  electrical  energy 
for  this  unique  pumping  performance  was  furnished  through 
submarine  cable  by  our  local  member,  the  Havana  Lighting 
Company. 

Another  unusual  pumping  performance  is  that  of  marsh 
drainage  along  the  Illinois  River.  The  Pekin  and  La  Marsh 
Drainage  District  consists  of  about  2500  acres  of  land  along  the 
Illinois  River,  near  Pekin,  protected  from  overflow  by  a  dike  on 
the  river  bank  running  back  to  the  bluffs  at  both  ends  of  the 
district.  This  area  is  in  charge  of  drainage  commissioners,  who 
drain  the  land  and  keep  it  in  condition  for  cultivation  by  pumping 
the  water  from  the  inclosure  over  the  dike  into  the  river.  Thus 
at  all  stages  of  the  river  the  land  is  available  for  agriculture. 
The  first  pumping  plant  in  connection  with  this  drainage  system 
was  driven  by  steam  engines,  but,  as  the  cost  proved  too  high, 
the  engines  were  superseded  by  gas  engines  supplied  from  a 
producer  plant.  After  a  year's  service  the  gas-engine  equipment 
was  in  its  turn  replaced  by  electric  motors  supplied  with  energy 
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by  the  Citizens'  Gas  and  Electric  Company,  of  Pekin,  which  is 
controlled  by  the  Peoria  Gas  and  Electric  Company.  The  plant 
of  the  Pekin  Company  is  located  on  the  opposite  side  of  the 
river,  and  but  a  short  distance  from  the  pumping  station.  Since 
the  electric  motors  were  installed  no  trouble  has  been  experienced 
in  keeping  the  water  out  of  the  drainage  district. 

Electric  Heating 

Great  advances  have  been  made  during  the  year  in  the  art 
of  electric  heating,  cooking,  etc.  Probably  in  no  department  of 
central-station  industry  is  greater  activity  and  diversity  mani- 
fested, and  this  might  be  expected,  for  the  range  of  application 
is  infinite.  Only  a  few  examples  need  to  be  cited  here.  Com- 
mittees of  the  Commercial  Section  will  do  the  rest  in  their 
reports. 

The  Sikes  bakery,  of  Milwaukee,  Wis.,  which  started  with 
a  lo-kw'outfit  has  now  installed  a  30-kw,  360-loaf  oven,  because 
experience  showed  that  compared  with  the  ordinary  coal-heated 
affair,  the  electric  oven  has  the  advantages  of  saving  coal  and 
ash-storage  space,  the  expense,  labor,  dirt  and  annoyance  of 
handling  coal  and  ashes,  unpleasant  heat  in  the  workrooms,  etc. 
The  electric  ovens,  which  are  built  on  the  multi-story  plan,  occupy 
only  one-fifth  the  space  of  the  old  ovens,  and  can  be  started  up 
much  more  quickly,  attaining  a  baking  temperature  within  forty- 
five  minutes  after  the  heat  is  applied.  The  new  360-loaf  oven  has 
a  maximum  demand  of  30  kw  and  a  running  demand  of  20  kw. 
It  is  in  use  twenty  hours  a  day,  assuring  a  consumption  of  about 
20,000  kw-hours  per  month.  Under  these  conditions  the  bake- 
shops  will  earn  a  rate  of  2^  cents  to  3  cents  per  kw-hour,  the 
energy  cost  for  baking  amounting  to  about  }i  cent  per  loaf. 
Wheat  bread  requires  thirty  minutes  to  bake,  so  that  the  large 
oven  will  produce  720  loaves  per  hour,  or  14,400  per  day.  Rye 
bread  requires  a  higher  temperature,  the  "medium"  heat,  for 
"maintaining,"  and  the  "high"  heat  during  forty-five  minutes 
for  baking.  One  of  the  greatest  attractions  of  electric  baking  in 
the  case  of  the  Sikes  bakery  has  been  the  advertising  aflForded, 
and  the  noticeable  increased  business  which  resulted  following 
the  announcement  of  the  use  of  the  electric  oven.  This  advantage 
is  felt  to  have  oflFset  fully  the  slightly  higher  cost  of  operation  of 
the  electric  oven.    Final  proof  that  the  owner  considers  it  a  good 
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investment  is  afforded  by  the  present  plan  to  install  an  additional 
and  much  larger  apparatus,  giving  a  total  capacity  of  more  than 
15,000  electrically  baked  loaves  per  day.  Electricity  is  used 
generally  for  other  operations  throughout  the  Sikes  bakery, 
motor-driven  dough-mixers,  cake-mixers,  etc.,  being  employed 
for  preparing  the  flour,  etc.  Mr.  M.  F.  Flynn,  the  heating 
specialist  of  the  Milwaukee  Electric  Railway  and  Light  Company, 
which  supplies  the  electrical  energy,  has  gone  so  far  as  to  apply 
enclosed  chafing-dish  heating  units  to  the  frying  pots  in  which 
the  lard  and  cottonseed  oil  is  kept  boiling  for  dipping  doughnuts. 
It  is  the  common  practise  to  heat  these  pots  over  open  flames,  and 
if  the  hot  oil  boils  over  bad  fires  may  result.  The  application  of 
electric  heat  removes  this  danger  and  helps  to  lower  the  insur- 
ance rates,  which  discriminate  in  favor  of  electric  heating. 

In  connection  with  the  installaticm  of  an  electric  range  in 
the  residence  of  Mr.  Charles  H.  Williams,  general  manager  of 
the  Northern  Colorado  Power  Company,  Denver,  the  owner 
recently  made  a  thorough  study  of  the  cost  of  electric  cooking 
for  a  family  of  six  persons  for  a  period  of  ten  days.  Energy 
was  supplied  from  the  commercial  circuits  of  the  Denver  Gas  and 
Electric  Light  Company.  The  range  is  wound  for  220-volt  service 
and  has  two  lo-amp.  and  three  20-amp.  switches  controlling  corre- 
sponding baking  and  stove  circuits.  In  the  table  are  given  the 
character  of  meal,  materials  cooked,  maximum  demand  in  kilo- 
watts, consumption  of  energy  in  kw-hours  and  cost  per  meal, 
the  data  commencing  with  the  installation  of  the  electric  range. 
The  cost  of  electrical  energy  is  figured  at  5  cents  per  kw-hour. 
No  previous  experience  had  been  had  with  electric  cooking. 
Records  were  taken  by  a  pen-recording  wattmeter  which  was 
carefully  calibrated  with  an  instrument  of  precision.  Much  care 
was  taken  to  keep  the  range  absolutely  free  from  dirt  during 
the  progress  of  the  cooking  tests. 

COST  OF  ELECTRIC  COOKING,  FAMILY  OF  SIX, 
AT  5  CENTS  PER  KW-HOUR 

Meal  Materials  Cooked  by  Electric  Range        Demand  in  nT;«?J13  r^tm 

Kilowatts    R«<1«'«J  C«" 

Dinner 4.5  lb.  roast  lamb;  baked  white  and 

sweet  potatoes;  baked  rice  pudding    2.4         2.7        13.5 

Breakfast.. Oatmeal;  baked  apples,  8;  coffee 2.24       2.5        12.5 

Lunch Stewed  prunes;  tea;  potatoes  for  yeast    0.6     •   0.87       4.3 

Dinner Clock   mechanism    disconnected 

Breakfast.  .Oatmeal;  coffee;  kettle  of  water 2.46        1.4         7.0 
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Meal  Materials  Cooked  by  Electric  Range  Demand  in   R^'S-J-e"  Ccnts 

Lunch Warming     potatoes ;     finnan     haddie 

warmed;  tea    2.2  0.65        3.25 

Dinner 3.5  lb.  veal  roast;  baked  sweet  pota- 
toes; 10  baked  apples;  baked  Irish 
potatoes  2.8         4.35      21.75 

Evening. .  .Cooking  oatmeal  i .0         0.47        2.35 

Breakfast.  .Warming  oatmeal ;  coffee 0.68       0.55        2.75 

Testing     oven,     raising     temperature 
from  cold  to  hot 1.4         0.7  3-5 

Dinner Stewing  4.5-lb.  chicken;  boiled  pota- 
toes; toast   2.08       2.0        10. o 

Breakfast.  .Baked    apples,    8;    oatmeal;    coffee; 

baking  bread;   stewing  prunes 2.6  3.20      16.0 

Lunch Boiled     potatoes;     coffee;     3-lb.     pot 

roast  

Warming  coffee;  laundress  2  p.  m 0.05 

Dinner Boiled  sweet  potatoes;  baked  pota- 
toes ;  baked  cornbread 2.4 

Breakfast. . Coffee ;  oatmeal   i  .0 

Dinner Beef  stew ;   carrots ;   potatoes ;   prune 

stew    2.0 

Breakfast. . Baked  apples ;  oatmeal 2.48 

Lunch Warming  meat  and  coffee 1.4 

Baking  three  loaves  graham  bread...     1.28 

Dinner Chicken  stew,  4.5  lb. ;   cranberries,   i 

qt. ;  potatoes,  boiled  (6  large) i  .00 

Breakfast.  .Baked  apples ;  oatmeal ;  coffee 2.5 

Lunch Warming  meat ;  coffee 1.6 

Dinner Meat  pie ;  potatoes  boiled 2.2 

Breakfast.  .Oatmeal;  coffee 0.6 

Lunch Warming  meat;   coffee;   potatoes   for 

yeast     0.90 

Dinner Baked  finnan  haddie ;  boiled  potatoes ; 

baked  apple,  cream  sauce 2.60 

Breakfast.  .Baked  apple;  oatmeal ;  coffee i .0 

Experience  showed  that  some  energy  was  lost  by  changing 
from  one  heat  to  another  in  order  to  regulate  the  temperature 
properly.  It  was  found  that  after  the  oven  was  once  heated 
baking  could  be  done  at  small  cost.  Roughly,  the  cost  of  electric 
cooking  varied  from  3  cents  to  10  cents  per  day  per  person  upon 
the  basis  of  the  above  rate  per  kw-hour. 

Unsuspected  economies  lurk  in  the  use  of  electric  cooking 
and  heating,  as  for  example  in  the  lessened  shrinkage  of  joints 
of  meat,  as  compared  with  those  cooked  in  gas  or  coal  ranges. 
One  pound  of  meat  thus  saved  with  all  its  juices  will  pay  for  a 
good  deal  of  current  and  still  leave  the  consumer  on  the  right 
side  of  the  balance  sheet.  A  cheaper  grade  of  coflFee  can  be 
so  prepared  in  an  electric  percolator  as  to  be  really  quite  superior 
to  the  more  expensive  coffees  made  in  the  usual  way.     Mrs. 
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W.  E.  S>veezey,  wife  of  the  manager  of  the  Junction  City  (Kan.) 
Electric  Light  Company,  in  telHng  of  her  own  experience  with 
electric  cooking  in  a  paper  read  before  the  Kansas  State  Electrical 
Convention,  September  21,  stated  that  she  found  30-cent  perco- 
lator coffee  all  that  could  be  desired  and  had  given  up  the  use 
of  the  40-cent  grade,  thus  saving  the  difference  between  $15.60 
and  $11.70,  or  $3.90,  a  year  in  her  coffee  bills.  Mrs.  Sweezey 
determined  to  make  a  test  of  the  energy  consumed  by  her  electric 
cooking  range  in  preparing  a  day's  provender.  On  the  day  in 
question,  after  a  breakfast  of  bacon  and  eggs,  toast  and  coffee, 
a  dinner  of  fried  chicken  with  gravy,  hot  biscuits,  baked  sweet 
potatoes,  mashed  potatoes,  peach  pie  and  coffee,  and  a  warmed- 
over  supper,  the  total  consumption  shown  by  the  meter  was  but 
3  kw-hours.  The  Sweezey  home  is  an  electrically  equipped  house- 
hold and  Mrs.  Sweezey  is  rapidly  educating  her  townswomen 
up  to  her  own  level  as  to  the  conveniences  and  comforts  of 
electrical  service. 

Yet  other  virtues  lurk  in  the  electric  method.  When  the 
household  of  Mr.  L.  C.  Stevens,  of  Crystal  Lake,  111.,  one  of  the 
district  superintendents  of  the  Public  Service  Company  of 
Northern  Illinois,  awoke  on  a  January  morning  during  the  "cold 
spell"  it  was  found  that  the  gas  pipes  were  frozen  up.  As  a  gas 
range  is  used  for  cooking  in  this  house,  the  outlook  for  breakfast 
was  dismal  enough,  and  with  a  temperature  of  18  degrees  below 
zero  the  prospect  of  beginning  the  day  with  a  cold  meal  was  not 
particularly  cheering.  In  this  emergency  Mr.  Stevens  cast  about 
to  see  what  could  be  done  with  such  electrical  appliances  as  he 
had  at  hand.  A  percolator  and  a  toaster  would  furnish  coffee 
and  toast,  but  that  was  hardly  enough,  so  the  electric  flatiron 
was  called  into  requisition,  propped  up-side-down  and  used  for 
cooking  eggs,  which  was  accomplished  satisfactorily.  Here  is 
certainly  a  new  "talking  point"  in  advocating  the  use  of  the 
electric  flatiron  in  regions  where  gas  pipes  are  liable  to  freeze  up 
in  winter.  Incidentally  it  may  be  noted  that  a  large  amount  of 
business  was  done  this  winter  all  over  the  country  in  electric 
heating  by  central-station  companies  in  the  way  of  thawing  out 
frozen  pipes.  In  New  York  City  a  large  water  main  was 
"resuscitated"  in  this  manner. 

Note  has  already  been  made  of  the  use  of  electric  jackets 
to  warm  up  the  workers  on  the  illumination  of  St.  Patrick's 
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Cathedral,  New  York,  before  the  return  of  Cardinal  Farley. 
There  are  other  possible  developments  of  the  same  kind.  Prac- 
tically all  astronomical  observing  work  must  be  done  in  rooms 
or  observatories  at  the  temperature  of  the  outside  air  to  avoid 
optical  and  instrumental  difficulties.  The  discomforts  of  a  long 
winter-night's  vigil  at  the  eye-piece  of  a  big  telescope  are  readily 
appreciable,  and  many  special  constructions  of  instriunent 
mountings  have  been  devised  to  allow  the  observer  to  remain  in 
a  heated  compartment.  Most  of  those  constructed  gain  the 
advantage  of  comfort  at  the  serious  cost  of  light  lost  in  reflecting 
surfaces  and  mirrors.  A  novel  **turret-type"  mounting  described 
by  Mr.  James  Hartness,  of  Springfield,  Vt.,  before  the  American 
Society  of  Mechanical  Engineers  in  New  York,  December  6, 
modifies  the  polar-axis  shaft  into  a  turret  casting  7  feet  in 
diameter  and  weighing  2  tons,  inside  of  which  the  observer  may 
remain  comfortable.  The  great  weight  and  wind  resistance  of 
such  a  huge  mass  to  be  driven  accurately  by  clockwork  in  siderial 
time,  as  compared  with  the  usual  equatorial  mounting,  led  Prof. 
F.  R.  Hutton  to  suggest  the  use  of  electrically  warmed  garments 
for  observers  having  the  ordinary  telescopic  mountings.  Such 
garments,  he  said,  might  be  made  but  little  larger  than  the  body, 
^o  as  not  to  be  cumbersome,  and  need  only  supply  the  equivalent 
radiation  losses  at  the  bodily  rate.  The  observer  could  then  use 
in  entire  comfort  the  present  simple  and  efficient  mountings. 

Nor  is  this  all.  For  drying  "rush"  work  rapidly  so  that  it 
can  be  delivered  or  made  ready  at  once  for  printing  on  the  other 
side  without  oflFsetting,  the  Bradley  &  Gilbert  Company,  printers, 
of  Louisville,  Ky.,  makes  use  of  a  drying  cabinet  containing  a 
770-watt  electric  heater.  This  heater  sits  in  the  lower  com- 
partment of  the  5-ft.  by  3-ft.  case,  and  above  it,  on  a  light 
tray  of  wood  slats,  the  sheets  to  be  dried  are  placed.  Work 
which  would  require  lying  undisturbed  twenty-four  hours  at 
ordinary  room  temperatures  is  thoroughly  dried  in  the  cabinet 
in  thirty  to  sixty  minutes  and  is  then  ready  for  handling  of  any 
kind.  Twenty-five  or  fewer  sheets  may  be  laid  on  top  of  each 
other  without  oflFsetting  in  the  drying  cabinet  and,  of  course,  this 
drying  space  could  be  increased  without  additional  expense  by 
multiplying  the  number  of  trays.  So  much  printing  work  is 
required  on  a  rush  basis  that  such  an  electric  drying  cabinet 
would  seem  to  be  a  valuable  addition  to  any  but  the  smallest 
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shops.  And  with  such  a  dryer  even  the  little  job-work  man 
might  establish  a  reputation  for  quick  delivery  that  would  make 
his  cabinet  a  paying  investment.  The  application  was  suggested 
by  Mr.  A.  T.  Macdonald,  general  traffic  manager  of  the  Louis- 
ville Lighting  Company. 

Electrical  incubators  are  another  sign  of  the  times.  New 
Orleans  seems  to  be  one  of  the  chief  centers  of  disturbance  in 
this  respect,  and  some  time  ago  the  New  Orleans  Railway  and 
Light  Company  had  about  sixty  domestic-size  electric  incubators 
in  use  on  its  lines,  besides  several  very  large  commercial  equip- 
ments. The  largest  electric  incubator  in  service  in  New  Orleans, 
if  not  the  largest  anywhere,  is  a  6ooo-egg  outfit  built  for  Mr.  A. 
Willoz,  a  professional  poultry  raiser.  This  incubator  is  40  ft. 
long  and  5  ft.  wide,  and  contains  forty  separate  compartments, 
each  having  a  capacity  of  150  eggs.  Each  compartment  can  be 
separately  controlled  so  that  all  or  any  parts  of  the  incubator 
can  be  operated,  according  to  the  number  of  ^gs  to  be  hatched. 
The  controlling  thermostats  used  do  not  completely  break  the 
heater  circuit  but  introduce  the  comparatively  high  resistance  of 
a  small  electric  lamp  when  open.  This  avoids  sparking  at  the 
contacts,  while  the  flickering  of  the  lamp  makes  easy  the  close 
adjustment  of  the  thermostat.  The  maximum  demand  of  the 
heater  in  each  compartment  is  60  watts,  and  the  minimum,  with 
the  resistance  in  series,  J  watts,  the  average  throughout  the 
hatch  ranging  from  20  watts  to  25  watts.  The  average  consump- 
tion of  energy  is  10  kw-hours  to  12  kw-hours  per  compartment 
per  hatch,  the  cost  of  operating  the  incubator  at  the  rate  afforded 
by  the  New  Orleans  company  being  about  50  cents  per  compart- 
ment per  hatch.  Mr.  Willoz,  the  owner,  is  reported  to  be  very 
much  pleased  with  the  successful  operation  of  his  large  electric 
incubator.  He  used  formerly  both  oil-heated  and  gas-heated 
incubators,  but  declares  that  under  no  conditions  would  he  return 
to  these  types  of  heaters. 

MISCELLANEOUS   USES   OF   CURRENT 

So  many  new  and  miscellaneous  uses  are  being  found  for 
electrical  energy,  it  is  difficult  for  any  one  man  to  keep  up  with 
them  even  in  the  way  of  record ;  but  a  few  "high  spots"  may  be 
glimpsed  in  passing. 
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Curing  Meats 

One  of  these  is  the  curing  of  meats.  An  alert  Cincinnati 
packer  has  discovered  that  if  6o-cycle  alternating-current  be 
passed  through  the  brine  containing  hams,  the  pores  of  the  meat 
are  opened  to  the  fluid  and  the  same  hams  can  be  completely 
cured  in  from  thirty  to  thirty-five  days.  This  effects  a  consider- 
able saving  in  plant  space,  material,  labor  and  investment,  and 
the  product  obtained  equals  in  all  respects  the  naturally  pickled 
ham.  The  green  hams  to  be  cured  are  piled  on  trays  in  wooden 
vats,  i6  ft.  X  4  ft.  X  5  ft.,  each  vat  holding  about  5000  lb. 
of  meat.  At  the  ends  of  the  vats  are  the  electrodes,  each  set 
comprising  five  33^ -in.  carbon  cylinders  4  ft.  long,  enclosed  in 
unglazed  6-in.  tubular  tiles.  After  the  hams  are  in  position  the 
brine,  held  at  a  temperature  of  34  degrees  to  36  degrees  Fahr., 
is  turned  into  the  vat  and  kept  circulating  by  motor-driven  pumps 
on  the  floor  below.  From  the  switchboard  a  current  strength  of 
30  amperes  to  35  amperes,  6o-cycle  alternating,  is  turned  through 
the  vat,  the  drop  in  potential  between  the  opposite  sets  of  elec- 
trodes being  about  40  volts.  This  discharge  is  usually  continued 
throughout  the  pickling  period  of  a  month  or  more,  although 
experiments  seem  to  show  that  equally  good  results  are  obtained 
by  using  the  current  flow  alternately  twenty-four  hours  on  and 
twenty-four  hours  off.  In  the  same  way,  bacon,  which  ordinarily 
requires  eighteen  to  twenty  days,  can  be  completely  cured  in  three 
or  four  days.  The  plant  now  has  ten  of  these  sooo-lb.  electric 
vats  in  continuous  service.  The  curing  vats  have  been  in  use 
nearly  a  year,  and  are  the  result  of  nearly  four  years'  experiment- 
ing. During  the  course  of  these  tests  direct-current  was  first 
used,  but  the  products  of  electrolysis  liberated  at  the  electrodes 
fouled  the  solution  and  caused  changes  in  its  composition.  With 
alternating-current  these  effects  are  avoided,  but  the  pore-opening 
action  remains. 

The  Edison  Electric  Illuminating  Company  of  Brooklyn, 
N.  Y.,  received  a  request  last  year  from  a  millinery  establishment 
for  an  appliance  that  might  be  used  to  curl  feathers.  The  com- 
pany was  equal  to  the  occasion  and  experimented  with  an  electric 
toaster.  After  enclosing  the  toaster  in  a  wire  screen  for  prevent- 
ing injury  to  the  plumes  by  contact  with  the  coils,  the  method 
proved  satisfactory,  and  several  toasters  so  equipped  are  now  in 
use  by  the  applicants. 
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Paznng  by  Electricity 

The  city  of  Leavenworth,  Kan.,  began  to  repave  a  prominent 
business  street,  and  let  a  contract  for  that  purpose  to  a  paving 
firm,  which  used  a  steam  engine  to  run  the  paving  machinery. 
Complaints  from  residents  on  the  street  soon  followed  on  account 
of  the  smoke,  dirt  and  noise  from  the  engine,  and  the  Leaven- 
worth Light,  Heat  and  Power  Company  finally  induced  the  con- 
tractor to  rent  a  motor  for  the  power  service.  A  15-hp  motor 
was  mounted  on  a  wagon  running  the  paving  machine,  which 
moved  three  times  a  week;  and  as  the  company's  lines  were  on 
the  street  where  the  paving  was  being  done,  connection  was 
easily  changed  to  the  service  wires,  the  meter  and  starting  box 
being  carried  on  the  wagon  with  the  motor.  As  the  use  of  the 
steam  engine  had  delayed  the  work,  working  nights  was  sug- 
gested to  the  contractor,  and  twelve  lOO-watt  tungsten  lamps  c«i 
portable  poles  were  installed  to  furnish  light  for  the  night  work. 
The  contractors  were  much  gratified  with  the  change  to  elec- 
tricity and  are  getting  excellent  results. 

Sewage  Purification 

Oklahoma  City,  Okla.,  has  contracted  with  Mr.  W.  R. 
Molinard,  general  manager  of  the  Oklahoma  Gas  and  Electric 
Company,  for  130  hp  to  be  used  for  the  electrolytic  disposal 
of  the  city  sewage.  A  7S-hp  purification  plan  has  been  installed 
in  the  Packingtown  district.  The  scheme  of  sewage  purification 
used  is  similar  to  that  at  Santa  Monica,  Cal.  There  would  appear 
to  be  a  large,  wholly  new  field  of  central-station  activity  in  this 
direction. 

Operation  of  Wood  Mills 

The  introduction  of  central-station  energy  into  wood-work- 
ing plants  has  often  proved  difficult  and  is  a  subject  of  much 
discussion.  It  may  therefore  be  noted  that  a  large  stave  mill 
at  Galveston,  Tex.,  which  formerly  burned  its  refuse  in  its  own 
loo-hp  isolated  steam  plant,  is  now  operated  by  40  hp  in  electric 
motors  using  central-station  service.  This  motor  drive  costs 
the  mill  $60  to  $65  a  month  at  4  cents  per  kw-hour,  while  it  sells 
the  refuse  formerly  burned  to  the  local  gas  company  for  $1.15 
per  ton  delivered,  or  about  $150  per  month.  The  gas  company 
utilizes  the  oak  shavings  and  refuse  for  fuel  in  its  water-gas  plant, 
replacing  oil  that  formerly  cost  $400  to  $500  a  month.    A  ton  of 
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the  oak  fuel,  reports  Mr.  F.  M.  Lege,  manager  of  the  local  com- 
pany, is  equivalent  to  about  4  barrels  of  oil.  Special  furnace 
settings  had  to  be  designed  to  burn  the  wood  to  the  best  advan- 
tage, but  the  existing  boiler  equipment  was  converted  for  the 
purpose  at  very  slight  cost.  The  wood  mill  finds  the  new 
arrangement  very  satisfactory,  as  it  saves  both  cost  and  labor, 
and  the  gas  company  has  been  able  to  cut  its  fuel  cost  con- 
siderably. The  figures  above  given  for  the  stave  mill's  saving  do 
not  adequately  represent  the  entire  economy  gained  by  the  cus- 
tomer, for  he  has  since  added  several  machines.  Several  other 
wood-mill  customers  of  the  Brush  Electric  Light  and  Power 
Company,  of  Galveston,  also  report  substantial  savings  in  replac- 
ing steam  by  electric  power.  One  such  mill,  which  formerly 
burned  all  its  refuse  besides  $100  worth  of  coal  per  month,  now 
pays  $80  a  month  for  electric  service  to  its  100  hp  in  motors, 
sells  its  by-products  for  $100  and  saves  the  entire  cost  of  its  coal, 
netting  an  economy  of  about  $120  a  month. 

Electric  Conveyors  for  Fruit 

It  has  long  been  evident  that  one  of  the  seriously  neglected 
fields  of  central-station  work  is  that  of  operating  docks,  piers  and 
railway  freight  yards,  most  managers  not  being  aware,  apparently, 
that  practical  "telpherage"  systems  and  other  devices  are  in  suc- 
cessful use  whereby  package  freight,  and  even  bulk  material, 
are  handled  successfully;  thus  opening  up  an  enormous  demand 
for  apparatus  and  energy.  As  an  example,  the  fact  may  be  cited 
that  at  New  Orleans  and  Mobile,  the  United  Fruit  Company 
makes  use  of  motor-driven  machines  of  the  marine-leg  type  for 
unloading  the  bunches  of  bananas  from  the  holds  of  vessels,  thus 
saving  much  time  loss,  labor  and  damage  in  comparison  with 
hand  unloading.  On  some  other  docks,  as  noted  in  previous 
reports,  the  overhead  telpherage  system,  as  on  the  New  York 
river  fronts,  has  found  adoption. 

At  the  two  Southern  ports  named,  from  an  extension  boom 
projecting  over  the  water's  edge  a  3S-ft.  vertical  marine  leg  is 
dropped  into  the  hatch  of  the  vessel  drawn  up  to  the  wharf. 
Sprocket  wheels  on  the  marine  leg  and  stationary  portions  of  the 
unloader  carry  a  pair  of  chains  4  ft.  apart,  between  which,  on 
cross-bars,  is  attached  a  canvas  strip  so  arranged  with  slack 
as  to  form  pockets  at  3-ft.  intervals.    The  four  machines  at  New 
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Orleans  have  ninety-two-pocket  belts  and  each  is  driven  by  its 
own  15-hp  induction  motor.  These  machines  have  individual 
equipments  for  unloading  2500  bunches  of  bananas  per  hour, 
the  bunches  weighing  from  60-lb.  to  120  lb.  each.  In  the  hold  of 
the  vessel  the  conveyors  are  filled  from  three  levels,  each  level 
loading  into  every  third  pocket  of  the  conveyor,  the  speed  of 
which  is,  of  course,  too  high  to  permit  filling  successive  pockets 
from  a  single  position.  After  reaching  the  back  or  dock  end 
of  the  conveyor  the  pocket-chain  passes  over  a  flat  roller  which 
gently  discharges  the  bananas  onto  a  moving  belt  running  back 
to  the  cars  where  the  fruit  is  loaded  for  shipment  by  rail. 

At  New  Orleans  the  Mississippi  River  level  varies  peri- 
odically by  about  14  ft.,  and  the  unloaders  must  accommodate 
this  variation  as  well  as  be  able  to  reach  the  hatches  of  any 
ordinary  vessel.  The  suspended  marine  leg  is  supported  from  an 
auxiliary  boom  hinged  to  the  main  boom,  so  that  by  making  a 
jack-knife  bend,  practically  any  hatch  level  or  distance  from  the 
wharf  can  be  negotiated.  The  manipulation  of  the  bocmis  and 
hoists  and  the  side  travel  of  the  huge  machine  along  the  dock 
front  are  all  controlled  by  friction  clutches  on  the  main  conveyor- 
motor  shaft.  Within  three  to  five  minutes  after  the  vessel's 
hatches  are  made  ready,  the  machines  can  be  located  in  position 
and  unloading  begun.  The  four  machines  at  New  Orleans  work- 
ing together  can  unload  10,000  bunches  per  hour.  Besides  expe- 
diting the  work  of  unloading  and  saving  labor,  the  machines 
effect  their  most  important  economy  in  preventing  damage  to 
the  fruit.  Energ>'  to  operate  the  unloaders  at  New  Orleans  is 
taken  through  cables  and  plug  connections  on  the  dock  from 
the  lines  of  the  New  Orleans  Railway  and  Light  Company.  The 
machines  at  Mobile  are  supplied  with  energy  by  the  Mobile 
Electric  Company. 

The  Trackless  Trolley 

An  entirely  new  department  of  business  for  central  stations 
is  the  trackless  trolley,  operating  on  suburban  roads  or  in  rural 
districts  where  it  is  undesirable  or  unprofitable  to  install  tracks; 
so  that  the  opportunity  ignored  by  trolley  systems  falls  as 
naturally  to  the  central  stations  as  does  the  charging  of  electric 
automobiles,  some  of  which  might,  of  course,  do  the  same  work. 
The  trackless  trolley,  with  contact  wires  overhead,  has  already 
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been  adopted  at  numerous  places  in  Europe,  and  there  are  hun- 
dreds of  communities  in  America  that  could  be  benefited  by  such 
a  service ;  the  central  station  at  the  same  time  picking  up  a  nice, 
steady,  off-peak  load,  and  having  quite  frequently,  already  in 
use,  the  pole  lines  to  which  the  circuits  can  be  attached,  or  else 
securing  in  this  new  field  an  additional  use  that  will  warrant  the 
erection  of  such  a  line.  The  subject  is  already  receiving  very 
serious  attention,  and  many  such  installations  may  be  looked  for 
in  the  near  future. 

GENERAL  RELATIONS  WITH  THE  CUSTOMER 
Elsewhere  in  this  Report  is  a  discussion  of  various  topics 
in  regard  to  the  relations  of  the  central  station  with  the  general 
public.  There  remains  a  department  of  equal  and  special  interest, 
that  of  the  relations  with  the  actual  customer,  and  each  year 
many  items  of  fresh  interest  claim  attention.  It  is  believed  that 
the  reports  in  the  Commercial  Section  will  embody  a  large 
amount  of  unusually  valuable  data  of  this  character,  but  there 
are  a  few  that  may  be  noted  in  a  report  like  this  devoted  to  a 
review  of  the  art  and  industry  as  a  whole. 

Number  of  Customers 

One  of  the  questions  that  is  most  frequently  addressed  to 
the  Association  office,  as  well  as  to  the  Census  Office  in  Wash- 
ington, is  as  to  the  number  of  customers  in  given  localities,  or 
in  the  whole  country,  or  what  the  percentage  of  the  population 
included  in  the  service  may  be.  The  question  is  asked  for  pur- 
poses of  comparison,  or  guidance  in  putting  a  new  article  on 
the  market,  but  is  most  difficult  to  answer,  while  the  inferences 
drawn  are  often  likely  to  be  misleading  because  of  uncertainty 
as  to  the  actual  areas  or  actual  population  considered.  Thus 
there  are  half  a  dozen  statistical  Londons  or  Berlins,  four  or 
five  New  Yorks  and  Chicagos,  two  or  three  Washingtons,  and 
so  forth;  besides  all  of  which  underlying  conditions  are  very 
different.  Figures  given  heretofore  in  this  Report  show  that 
the  new  districts  and  cities  of  the  West  give  by  far  the  largest 
electrical  earnings  per  capita  or  customers  per  community,  but 
this  is  not  surprising.  When  the  chairman  of  the  present  Com- 
mittee visited  Vancouver  last  September,  there  were  over  28,000 
meters  in  use  in  an  area  containing  not  quite  150,000,  and  such 
"saturation'*  seems  phenomenal  and  almost  unbelievable  when 
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mentioned  in  the  older  parts  of  the  country.  Yet  several  of  the 
suburbs  of  Chicago  supplied  with  electrical  energy  by  the  Public 
Service  Cpmpany  of  Northern  Illinois  have  rather  exceptional 
records  in  the  proportion  of  consumers  to  total  population.  In 
La  Grange,  with  a  population  of  5282,  the  company  has  1108 
meters  installed,  while  in  Oak  Park,  with  19,440  inhabitants, 
there  are  5022  customers*  meters  in  service.  Park  Ridge,  a  con- 
siderably smaller  suburb,  has  2009  inhabitants  and  512  meters, 
but  the  best  showing  of  all  is  presented  at  Flossmoor,  a  high- 
class  residential  suburb  south  of  the  center  of  the  city.  Here 
there  are  thirty-five  houses  and  thirty-five  meters,  every  house- 
holder being  a  customer  of  the  company.  When  we  all  reach 
that  degree  of  "occupancy"  of  the  territory,  our  output,  income 
and  consumption  of  apparatus  will  be  slightly  different  from 
what  it  is  now.  Oklahoma  City  with  a  population  last  year  of 
7S,ooo,  had  17,000  consumers  supplied  by  the  Gas  and  Electric 
Company,  80  per  cent  being  residence  customers.  Out  of  700 
houses  in  Sabetha,  Kan.,  600  have  electric  light,  and  exhaust 
steam  heat  is  furnished  to  500.  The  Union  Electric  Light,  Heat 
and  Power  Company  of  Fargo,  N.  D.,  has  one  electric  customer 
to  every  5.33  inhabitants.  As  to  "saturation"  with  apparatus, 
over  90  per  cent  of  the  customers  at  Colorado  Springs  have 
electric  irons. 

Wiring  Campaigns  and  the  Contractor 

Almost  every  progressive  company  has  a  wiring  campaign 
of  some  kind  or  another  going  on,  and  practise  certainly  varies 
very  widely.  The  relations  with  the  contractor  press  all  the  time 
for  friendly  settlement,  and  the  intense  interest  taken  in  this 
branch  of  the  subject  was  strikingly  manifested  at  the  recent 
March  meeting  of  the  New  England  Section,  when  President 
Sands  had  all  he  could  do  to  apply  "closure"  to  the  discussion  of 
the  question.  Mr.  C.  R.  Hayes,  of  the  Fitchburg  Gas  and  Elec- 
tric Company,  presented  a  forceful  paper  on  the  matter,  claiming 
that  if  the  central  station  is  content  to  take  on  merely  the  busi- 
ness that  comes  to  it  it  can  grow  only  slowly.  The  policy  must 
be  one  with  initiative,  with  close  co-operation  between  the  con- 
tractors and  the  operating  companies.  He  favored  leaving  all 
construction  work  outside  the  company's  own  system  to  the 
contractor,  keeping  the  electricity  supply  organization  out  of  the 
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wiring  business  and  allowing  the  contractor  to  act  as  an  inter- 
mediary in  the  process  of  connecting  the  customers'  circuits  to 
the  lines.  As  the  desire  to  obtain  electric  service  precedes  the 
necessity  for  electric  wiring,  it  should  bear  the  expense  of  prac- 
tically all  solicitation  for  new  business.  If  the  contractor  will 
take  on  work,  not  at  a  loss,  but  at  a  small  margin  of  profit,  the 
larger  field  opened  up  will  in  itself  ofiFer  greater  opportunities. 
Mr.  Hayes  contended  that  the  profit  on  appliances  should  be 
maintained  so  that  the  contractor  will  receive  at  least  a  fair 
return  upon  his  sales.  On  motors  the  profit  is  not  of  much 
importance,  but  too  low  a  price  on  flatirons  prejudices  the  cus- 
tomer against  the  company.  The  central  station  should  sell 
tungsten  lamps  only  to  its  regular  customers.  Little  would  be 
gained  by  holding  back  the  low-candle-power  tungsten  lamp. 
Electric  lighting  to  be  popular  must  be  cheap,  and  it  would  then 
be  used  more  generally  with  a  greater  net  profit  to  the  company. 
In  the  very  animated  discussion,  Mir.  E.  M.  Addis,  Brattle- 
boro,  Vt,  said  that  in  small  towns  it  is  often  necessary  for  the 
central  station  to  support  a  low-price  house-wiring  campaign  in 
order  to  secure  the  business.  In  his  case  the  company's  rates 
were  reduced  one-third  and  the  plant  equipment  increased  lOO 
per  cent,  and  yet  the  business  barely  held  its  own  imtil  the  com- 
pany started  a  house-wiring  campaign,  installing  complete  equip- 
ment in  cottages  for  from  $20  to  $30  each.  A  premium  of  $1.50 
was  given  to  each  employee  securing  a  $30  contract  and  a  smaller 
premium  for  each  lower-priced  installation.  One  line  foreman 
received  $21  in  premiums  for  this  work,  and  the  company  added 
140  residences  to  its  connected  load  in  191 1  without  spending  over 
$100  in  the  way  of  equipment  extensions.  Mr.  F.  L.  Ball, 
Haverhill,  Mass.,  emphasized  the  necessity  of  specializing  in 
order  to  obtain  new  business,  as  in  house-wiring  campaigns. 
Reflectors  and  other  material  needed  standardization.  He  cited 
difficulties  in  the  way  of  making  arrangements  with  a  large  num- 
ber of  contractors.  Mr.  A.  F.  Townsend,  Woonsocket,  R.  I., 
favored  leaving  wiring  to  the  contractors,  except  in  rare 
instances.  He  felt  that  customers  regard  the  central  station 
more  highly  when  the  latter  keeps  out  of  the  contractor's  field. 
Where  central  stations  do  wiring  the  payment  of  bills  is  slower 
and  the  public  expects  too  much. 
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Mr.  H.  G.  Lendrim,  president  of  the  Providence  (R.  I.) 
Contractors*  Association,  in  strong  terms  condemned  low-price 
wiring  campaigns,  with  special  reference  to  city  conditions.  On 
account  of  the  labor  conditions  in  cities  he  could  not  conceive  of 
installing  seven  outlets  complete  in  a  cottage  house  for  $20,  with 
good  material  and  workmanship.  He  paid  journeymen  $3.28 
per  day  of  eight  hours  and  helpers  $2.19,  and  under  present  con- 
ditions could  not  therefore  agree  with  those  who  favored  low- 
price  campaigns. 

Mr.  R.  W.  Rollins,  Worcester,  Mass.,  said  that  in  his  experi- 
ence at  Hartford  it  was  generally  the  case  that  a  large  number  of 
outlets  were  specified  by  the  customer,  the  outlets  above  the  mini- 
mum being  billed  at  a  price  of  $3  each,  which  usually  brought  the 
expense  to  about  $50.  Mr.  J.  P.  Coghlin,  a  Worcester  (Mass.) 
contractor,  pointed  out  that  the  labor  problem  controls  in  large 
cities.  Less  than  half  the  work  is  done  to-day  for  the  same  cost 
by  a  union  journeyman  and  helper  than  a  good  man  turned  out 
fifteen  years  ago.  On  many  of  these  thirty-five-dollar  wiring 
jobs  no  overhead  charge  was  included,  and  often  no  expense 
except  the  labor  was  counted.  The  central  station  had  no  better 
employee  than  the  active  contractor,  who  drew  nothing  from  the 
company  pay-roll.  Mr.  W.  B.  Schwabe,  Windsor  Locks,  Conn., 
said  that  the  low-priced  wiring  campaign  is  absolutely  essential 
to  the  customer  of  small  means  and  he  advocated  instalment 
methods  of  payment.  Mr.  L.  D.  Gibbs,  Boston,  contended  that 
there  is  no  use  trying  to  give  people  something  in  order  to  stimu- 
late electric  service.  The  point  is  to  see  that  the  contractor  comes 
out  of  the  affair  all  right  and  to  charge  the  deficit,  if  any,  to  the 
advertising  account,  where  it  belongs.  Every  successful  wiring 
contractor  is  a  salesman  or  employs  one.  Contractors  should  be 
treated  as  parts  of  the  central-station  world,  and  every  possible 
assistance  be  given  to  them.  More  time  spent  with  the  contractor 
while  an  office  boy  at  $6  a  week  attends  to  unimportant  matters 
would  pay  handsomely. 

Doubtless,  from  a  consideration  of  many  of  these  points  and 
others,  the  Cleveland,  O.,  Electric  Illuminating  Company  last 
year  removed  all  of  its  solicitors  from  the  work  of  securing 
house-wiring  contracts,  turning  this  over  to  the  contractors  of 
the  city,  who  are  offered  a  bonus  of  10  per  cent  on  all  wiring 
jobs  in  houses  on  the  company's  lines.    The  minimum  bonus  the 
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company  will  pay  is  $5.00  and  the  niaxinuim  $10  per  house.  The 
same  offer  of  reward  will  be  generally  made  to  any  person  who 
secures  house-wiring  contracts,  provided  he  secures  the  wiring 
of  at  least  five  houses,  such  an  outsider  not  being  paid,  however, 
until  he  has  turned  in  his  fifth  contract.  This  provision  is 
designed  to  prevent  owners  or  tenants  collecting  bonuses  on  their 
own  houses.  When  an  outsider  obtains  the  contract  the  wiring 
contractor,  of  course,  receives  no  bonus,  but  has  his  usual  profit 
under  the  unit  system  of  computing  wiring  costs  specified  by  the 
Cleveland  company.  All  employees  of  the  illuminating  company 
are  excluded  from  the  bonus  award,  but  may  receive  $1.00  com- 
mission for  service-connection  contracts  brought  in  by  them. 
Under  the  new  agreement  thirty-six  contractors  in  the  city  share 
in  the  distribution  of  house-wiring  work. 

The  cost  of  wiring  was  reduced  15  per  cent  below  the  former 
Cleveland  unit  scale  (previously  printed  in  this  Report)  on  all 
outlets  in  excess  of  the  first  ten.  As  before,  the  wiring  con- 
tractor allows  ten  months  for  the  payment  of  the  wiring  cost, 
although  the  illuminating  company  does  not  enter  into  this  trans- 
action. Where  the  newly  wired  house  is  on  the  company's  dis- 
tribution lines,  15  per  cent  of  the  wiring-schedule  cost  is  credited 
on  the  customer's  future  lighting  bills  as  before. 

In  Brooklyn,  N.  Y.,  last  summer,  the  Edison  Electric  Illu- 
minating Company  made  a  proposal  to  contractors,  extending 
from  July  15,  for  two  months,  whereby  it  agreed  to  give  a  wiring 
job,  secured  by  its  new  installation  bureau  on  a  house  already 
built,  to  any  Brooklyn  electrical  contractor  who  secures  for  him- 
self the  wiring  of  a  house  already  built  and  along  the  line  of  the 
company's  mains.  Thus  every  time  a  contractor  independently 
secured  such  a  job  the  Edison  company  awarded  him  a  similar 
job  secured  by  its  own  staff. 

According  to  Mr.  J.  T.  Marron,  contractor,  Rock  Island,  111., 
wiring  construction  aggregating  in  value  $10,000,000  is  done 
each  year  in  the  United  States.  Of  this  $10,000,000  worth  of 
construction,  about  $2,000,000  is  done  by  curbstone  wiremen, 
$1,500,000  by  the  owners  themselves,  and  the  rest  by  the  estab- 
lished professional  electrical  contractors.  Over  half  of  this  last 
work,  Mr.  Marron  claims,  the  contractors  carry  out  at  a  price 
below  the  cost,  when  the  items  of  labor  and  legitimate  overhead 
expense  are  figured  in.  Thus  70  per  cent  of  the  electrical  work 
done  in  this  country  each  year  is  without  profit  to  the  contractor. 
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Other  Wiring  Methods 

Last  year,  the  Empire  Electric  Company,  of  Joplin,  Mo., 
Webb  City,  Mo.,  and  Galena,  Kan.,  offered  to  wire  old  houses 
at  a  price  about  35  per  cent  below  what  was  found  to  be  the  usual 
cost  of  such  work.  For  $17.75  ^^  company  offered  to  furnish 
and  install,  complete,  wiring,  fixtures  and  tungsten  lamps  for  a 
house  of  five  rooms  as  follows:  Living-room,  one  two-lamp 
fixture;  dining-room,  one  two-lamp  fixture;  bedroom,  kitchen, 
bath-room  and  porch,  one  lamp  each.  The  price,  $17.75,  may  be 
paid  $2.75  down,  followed  by  twelve  monthly  payments  of  $1^5 
each.  The  company's  rates  for  residence  service  are  8  cents  per 
kw-hour  for  the  first  25  kw-hours  and  5  cents  thereafter. 

The  house-wiring  campaign  began  June  i  and  was  planned 
to  close  October  i.  Out  of  the  total  population  affected  by  the 
offer,  35,000  people,  an  average  of  75  old  houses  per  month  have 
been  contracted  for  wiring.  With  each  house  wired  an  electric 
iron  was  placed  for  thirty  days*  free  trial,  most  of  these  iron 
installations  becoming  bona  Me  purchases  at  the  expiration  of 
the  month.  A  number  of  electric  toasters  were  also  installed. 
The  fixtures  furnished  with  the  $17.75  wiring  offer  are  of  simple 
but  good  design  and  the  customer  is  furnished  with  40-watt  or 
6o-watt  lamps,  as  he  chooses,  but  may  have  larger  lamps  by  pay- 
ing a  small  excess.  None  of  the  tungsten  lamps  are,  of  course, 
exchangeable  after  the  first  filling. 

With  15,000  houses  already  wired  the  Omaha  Electric  Light 
and  Power  Company  is  taking  on  additional  old  houses  at  the  rate 
of  1200  a  year.  Within  the  last  few  years  the  lowest  number 
connected,  according  to  Mr.  I.  B.  Zimman,  contract  agent,  has 
been  938,  and  in  1910  1257  old  houses  were  wired.  It  was  con- 
fidently expected  that  191 1  would  exceed  1300  houses  connected. 

The  Omaha  company  does  no  wiring,  leaving  all  such  work 
in  the  hands  of  local  contractors  who  are  called  in  for  competi- 
tive bids.  To  each  solicitor  obtaining  a  house-wiring  contract, 
however,  a  bonus  of  $1.50  is  awarded,  and  this  stimulus  is 
believed  to  cause  the  unusual  house-wiring  interest  noted  in 
Omaha.  The  solicitors  are  already  well  paid  by  salaries,  but  the 
bonus  is  in  the  nature  of  an  extra  perquisite  which  they  work 
energetically  to  earn. 

Following  an  excellent  practise  already  noted,  the  Marion 
(Ind.)  Light  and  Heating  Company  offers  owners  its  assistance 
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in  finding  tenants  for  electrically  wired  houses  temporarily 
vacant.  The  company  has  erected  an  electrically  lighted  bulletin 
board  at  the  side  of  its  office  on  one  of  the  prominent  streets  of 
Marion,  where  announcements  of  wired  houses  are  posted  at 
the  request  of  the  owners.  The  following  is  copied  from  the 
signboard : 

MARION   LIGHT  AND  HEATING  COMPANY'S  RENTAL  BULLETINS 
The  following  houses  for  rent  are  wired  for  electric  conveniences: 


ROOMS.  I  LOCATION. 

I 


RENT. 


AGENT. 


The  only  drawback  to  the  usefulness  of  the  plan  to  pro- 
spective tenants  in  search  of  quarters  is  the  fact  that  no  electrically 
equipped  house  remains  posted  long  on  the  bulletin  board  before 
it  is  snapped  up. 

A  large  Western  central-station  company  last  year  furnished 
each  of  seventeen  local  real-estate  agents  with  loo  label  tags 
for  house-renting  keys.  One  side  of  the  tag  was  blank  for  the 
address,  and  the  reverse  bore  the  legend,  "When  you  are  ready 
for  electric  light  and  power,  telephone Electric  Com- 
pany,   "    The  card  presented  a  reminder  to  the  newly 

settled  householder,  informing  him  whom  to  call  up  to  have 
service  turned  on  or  his  house  wired.  The  real-estate  men  were 
much  pleased  wSth  the  tags,  and  the  electric-service  company's 
office  was  soon  deluged  with  additional  requests  after  the  first 
lot  was  sent  out. 

Interesting  and  Instructing  Customers 

Up  to  about  the  end  of  191 1,  the  Rockford  (111.)  Electric 
Company  had  about  fifty  flat-rate  controllers  in  use,  although  a 
larger  number  have  been  installed  and  later  converted  to  metered 
business  at  the  request  of  the  customers.  In  its  flat-rate  service 
compaign  the  company  has  oflFered  four  20-cp  tungsten  lamps 
for  $1.00  per  month,  five  for  $1.25  and  six  for  $1.50.  No  pro- 
vision is  made  for  connecting  up  heating  appliances  under  this 
schedule  or  for  cutting  out  the  controller  in  case  the  customer 
desires  to  use  all  his  lamps  on  some  special  occasion.  The  service 
is  restricted  purely  to  the  lighting  specified,  and  as  the  minimum 
flat  rate,  as  well  as  the  most  popular,  is  $1.00  monthly,  many 
such  customers  have  preferred  to  be  changed  to  service  under 
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the  meter  mininiiini  of  50  cents  a  month.  The  controllers  in 
service  have  been  subjected  to  regular  inspections  at  intervals  of 
one  or  two  months  during  periods  when  the  work  of  the  meter 
department  is  light.  During  its  wiring  campaign  the  Rockford 
company  has  been  oifering  to  wire  a  six-room  house  with  porch 
and  bath  for  $18.  It  will  also  furnish  fixtures  as  follows: 
Parlor,  three-lamp  ceiling  fixture,  $2.75 ;  dining-room,  two-lamp, 
$2.25;  kitchen,  pendant,  $1.00;  bedrooms,  two-lamp  pendants, 
$2.00 ;  bathroom,  bracket,  80  cents ;  porch,  65  cents ;  hanging  and 
connecting  fixtures,  $28.45. 

Quite  recently  the  Louisville  Lighting  Company,  of  Louis- 
ville, Ky.,  having  found  that  business  was  sometimes  very  slow 
in  coming  from  vacant  houses  which  had  previously  been  equipped 
with  meters,  adopted  the  expedient  of  attaching  a  pasteboard  tag 
to  a  wire  or  pipe  where  it  would  be  easily  noticed  in  the  event  of 
the  new  tenant  coming  to  look  the  situation  over.  The  tag  con- 
tains a  detachable  post-card  for  mail  communication  with  the 
lighting  headquarters.  One  side  of  the  card  says:  "Electric 
light  and  power  in  this  building  furnished  by  the  Louisville 
Lighting  Company.  Telephone  contract  department.  Both 
'phones.  If  you  want  service  tear  oflF  this  post  card  and  mail, 
signing  your  name  and  address."  The  other  side  of  the  card  is 
directed  to  the  lighting  company  and  contains  a  blank  space  for 
remarks  or  requests  for  information  from  headquarters.  The 
cards  have  been  found  of  distinct  value  in  hastening  business 
which  might  otherwise  be  slow  in  coming.  Some  lighting  com- 
panies post  a  placard  near  the  place  of  the  meter,  but  the  mailing 
card,  which  originated  with  Mr.  J.  J.  Leverone,  of  the  company, 
is  considered  much  more  eflfective.  A  similar  plan  is  an  arrange- 
ment with  all  of  the  realty  men  in  the  city  whereby  advertising 
cards  from  the  lighting  company  are  attached  to  all  keys  issued 
from  the  real-estate  offices  to  prospective  tenants  of  vacant 
property. 

The  Public  Service  Electric  Company  of  New  Jersey  has 
prepared  several  4j/2-in.  by  5-in.  stickers  reproducing  in  brilliant 
colors  interior  views  of  its  Newark  apparatus  display-rooms, 
which  are  attached  to  customers*  bills  for  the  purpose  of  creating 
an  interest  in  the  company's  appliance  exhibit.  The  views  repro- 
duced include  the  main  show-room,  electric-lamp  section,  base- 
ment showroom  and  entrance  doorway.  The  company's  offices 
are  handsomely  fitted  up  in  white  marble  with  bronze  fixtures 
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and  trimmings,  and  the  illustrations  by  the  four-color  process 
make  a  striking  appearance  which  serves  to  attract  many  cus- 
tomers to  the  central-station  offices. 

The  Kentucky  Electric  Company  maintains  only  a  business 
office  at  its  building  in  Louisville,  but  arranged  last  year  an  appli- 
ance display  window  in  a  new  department  store  on  the  principal 
shopping  street  of  the  city.  The  central-station  company  obtained 
this  window  space  as  well  as  a  demonstration  counter  within  the 
store  rent  free  from  the  store  owner,  who  gets  his  return  from 
the  presence  of  persons  attracted  into  his  establishment  by  the 
electrical  demonstrations,  and  has  willingly  given  up  the  largest 
part  of  one  of  his  two  show  windows  for  this  purpose.  Electric 
heating  and  cooking  appliances,  fans,  etc.,  are  shown  in  the  street 
window,  and  practical  demonstrations  of  their  use  are  given  at 
the  counter  inside.  The  central-station  company  has  its  own 
service  lines  for  its  exhibit,  but  makes  no  payment  to  the  depart- 
ment store  for  the  Space  occupied.  Invitations  to  visit  the 
demonstration  are  run  in  the  display-advertising  columns  of  the 
local  newspapers  and  have  done  much  to  popularize  the  new 
store.  The  Kentucky  company  has  the  services  of  a  capable 
demonstrator  who  is  qualified  to  discuss  electric-appliance  advan- 
tages with  the  people  who  use  such  conveniences.  From  her 
own  experience  and  that  of  friends  who  have  used  certain  devices 
this  demonstrator  is  able  to  discuss  the  practical  possibilities  of 
the  apparatus,  explaining,  for  example,  how  an  entire  chicken 
dinner  can  be  cooked  on  a  500-watt  toaster  stove,  and  give  other 
points  that  instil  confidence  in  the  use  of  the  apparatus  into  her 
women  customers.    All  this  leads  to  new  business. 

Last  year  the  Denver  Gas  and  Electric  Light  Company  put 
through  what  it  called  a  "canvass  of  customers."  Representa- 
tives visited  every  consumer  and  inquired  if  the  service  was 
satisfactory.  Permission  was  also  asked,  regardless  of  the 
answer  to  the  first  question,  to  make  an  inspection  of  the  gas  and 
electric  appliances  of  the  household.  The  men  were  prepared  to 
make  certain  small  adjustments  and  repairs,  and  also  took  orders 
for  appliances,  but  did  not  specifically  urge  their  sale.  In  this 
case  the  inspection  described  resulted  in  a  great  deal  of  good. 
It  proved  to  the  customer  that  the  company  really  wanted  to 
know  about  the  service  its  patrons  were  getting.  The  minor 
adjustments  eflfected  promoted  satisfactory  service  and  in  many 
cases  the  use  of  more  service  bv  the  customer.    Manv  instances 
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were  found  where,  for  some  trivial  reason,  appliances  were  not 
used.  In  such  cases  fifteen  or  twenty  minutes  spent  in  adjust- 
ment, demonstration,  etc.,  by  an  inspector  removed  all  the  diffi- 
culty and  transformed  a  casual  user  into  a  good  consumer. 

It  will  be  remembered  that  Mr.  Strickrodt  described  in  a 
paper  before  the  Association  a  somewhat  similar  plan  carried 
out  successfully  by  the  Schenectady  Illuminating  Company.  In 
the  Denver  case,  the  w:ork  was  done  with  the  co-operation  and 
under  the  direction  of  the  city  electrician.  It  may  be  noted  as 
significant  that  accidents  and  claims  have  been  greatly  reduced. 

Free  Fan  Service  for  the  Sick 

At  the  New  York  Convention  last  year,  considerable  atten- 
tion was  attracted  to  the  idea  of  supplying  the  sick  with  free-fan 
service,  which  originated  with  Mr.  R.  M.  Searle,  of  the  Rochester 
Railway  and  Light  Company,  and  which  has  now  spread  with 
remarkable  rapidity  all  over  the  country.  It  was  stated  in  the 
electrical  press  that  by  July,  191 1,  the  plan  slightly  modified,  had 
been  put  into  eflfect  in  fifty-five  or  more  communities  in  the 
South,  North  and  West  supplied  with  energy  from  the  public- 
service  companies  in  the  Byllesby  group;  in  Stockton,  Cal.,  and 
in  a  number  of  other  places.  Newspapers,  to  which  such  an 
attitude  on  the  part  of  public-service  corporations  was  a  revela- 
tion, commented  favorably  on  the  plan,  and  it  is  certain  that  the 
value  of  the  advertising  thus  received  more  than  compensates  for 
the  cost  of  the  service  gratuitously  given. 

The  same  idea  was  carried  out  this  winter  in  Chicago,  dur- 
ing the  tremendously  cold  weather,  by  the  Commonwealth  Edi- 
son Company,  in  loaning  freely,  on  telephonic  request,  its  "Pul- 
motor"  to  be  used  in  cases  of  gas  asphyxiation.  The  device  was 
thus  useful  in  saving  life  in  several  instances  and  again  the 
newspapers  were  loud  in  their  praise  of  such  public  spirit.  Some- 
what analogous  is  the  work  done  by  many  companies  in  giving, 
practically  free,  the  use  of  their  apparatus  to  thaw  out  the  water 
pipes  of  customers  appealing  to  them  for  help  in  sub-zero  emer- 
gencies. Only  a  small  charge  was  made  to  cover  incidental 
expenses,  and  the  saving  to  the  customer,  and  the  convenience, 
were  in  most  cases  beyond  price. 

Handsome  OMce  Buildings 

The  increasing  practise  of  central-station  companies  in  tak- 
ing part  of  what  is  really  the  balance  available  for  dividends  and 
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spending  it  in  handsome  office  buildings  which  are  a  distinct 
ornament  to  the  city,  and  a  source  of  convenience  to  the  customer 
and  all  doing  business  with  the  corporation,  is  much  to  be  com- 
mended. It  is  one  further  evidence  of  the  higher  ideals  of  public 
service  that  now  animate  not  merely  individuals  and  groups  of 
men,  but  public  utility  systems  as  a  whole.  Two  striking  new 
examples  may  be  cited.  One  is  the  office  building  of  the  United 
Electric  Light  Company  of  Springfield,  Mass.,  opened  just  prior 
to  the  March  convention  there  of  the  New  England  Section.  It 
is  a  fine  structure  of  classic  design,  and  might  easily  be  described 
as  the  most  beautiful  building  in  a  comely  city.  It  is  not  simply 
an  office  for  the  employees,  but  an  attractive  resort  for  customers 
and  citizens,  who  are  welcome  there  at  all  times,  and  for  whose 
convenience  many  details  have  been  worked  out.  It  may  also  be 
mentioned,  as  one  detail,  that  all  the  larger  lighting  fixtures  are 
of  carved  alabaster,  and  that  the  lantern  of  the  central  electrolier 
hanging  in  the  rotunda  was  carved  at  Florence  from  the  largest 
and  finest  block  of  alabaster  ever  imported  into  the  United  States. 
President  Gilchrist,  at  the  annual  dinner,  commended  the  build- 
ing heartily  as  a  fine  example  of  public  spirit  shown  in  helping 
to  create  the  "city  beautiful." 

The  other  notable  instance  is  the  fine  office  and  customers 
building  that  is  being  erected  by  our  veteran  Past  President, 
Mr.  C.  R.  Huntley,  for  the  Buffalo  General  Electric  Company, 
over  whose  destinies  he  has  presided  so  long.  This  building  of 
pure  white  granite  and  terra  cotta  will  soon  be  opened  to  the 
public.  It  rises  300  feet  in  height,  and  is  the  tallest  in  the  city. 
Its  lofty  tower,  with  three  upper  stages,  will  dominate  the  land- 
scape, and  will  be  thrown  into  high  relief  nightly  by  inverted 
lighting,  while  at  the*  top  of  the  tower  three  large  searchlights  will 
revolve.  The  top  floor  of  the  building  will  be  a  meeting  room 
for  the  employees  of  the  company,  while  the  basement  will  be 
a  fine  display  room  for  the  public.  Here  again  is  the  note  struck 
of  pride  in  the  city  and  in  its  beauty,  attractiveness  and  growth. 
If  a  central-station  company  is  not  interested  in  the  prosperity 
of  a  community,  who  can  be?  One  answer  to  this  question  is 
found  in  the  many  "slogans"  that  have  been  put  "on  the  map," 
due  chiefly  to  the  energy  and  enterprise  of  our  member  compa- 
nies, and  proclaiming  with  all  the  force  and  charm  of  electric 
illumination  that  here  is  opportunity  for  all,  on  this  spot. 
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RELATIONS  WITH  EMPLOYEES 
The  report  of  the  Public  Policy  Committee  will  deal  with 
many  topics  under  this  head,  and  there  is  no  need  to  repeat  or 
recapitulate  what  will  be  covered  in  that  important  document. 
Hence,  only  a  few  topics  are  touched  upon  here  that  are  not 
likely  to  be  included  in  a  report  which  is  planned  each  year  to 
cover  a  limited  and  specific  range  of  vital  subjects.  For  example, 
We  have  the  competitions  instituted  by  some  of  our  Company 
Sections,  in  which  the  successful  members  enjoy  a  *'tour  de  luxe," 
with  all  expenses  paid,  to  the  Seattle  Convention,  the  parent 
company  enabling  the  carrying  out  of  this  generous  system. 

Resuscitation  from  Shock 

On  February  22,  1912,  a  date  of  happy  omen,  the  first 
meeting  of  the  Commission  on  Resuscitation  from  Electric  Shock 
was  held  at  the  Association  oflRces  in  New  York.  This  commis- 
sion was  recently  organized  upon  the  initiative  of  the  National 
Electric  Light  Association,  and  has  for  its  purpose  the  study  of 
electric  shock  and  the  preparation  of  a  set  of  rules  for  first  aid 
in  case  of  electrical  accident.  The  commission  is  composed  of 
members  of  the  American  Medical  Association,  National  Electric 
Light  Association  and  American  Institute  of  Electrical  Engineers, 
as  follows:  Nominated  by  the  American  Medical  Association: 
Dr.  VV.  B.  Cannon,  professor  of  physiology,  Harvard  University, 
Chairman ;  Dr.  George  W.  Crile,  professor  of  surgery.  Western 
Reserve  University;  Dr.  Yandell  Henderson,  professor  of 
physiology,  Yale  University ;  Dr.  S.  J.  Meltzer,  Rockefeller  Insti- 
tute for  Medical  Research,  New  York;  Mr.  W.  D.  Weaver, 
secretary.  Abominated  by  National  Electric  Light  Association: 
Dr.  E.  A.  Spitzka,  professor  of  general*  anatomy,  Jefferson 
Medical  College;  Mr.  W.  C.  L.  Eglin,  electrical  engineer,  Phila- 
delphia Electric  Company.  Nominated  by  American  Institute 
of  Electrical  Engineers:  Dr.  Elihu  Thomson,  electrician.  General 
Electric  Company;  Dr.  A.  E.  Kennelly,  professor  of  electrical 
engineering.  Harvard  University. 

At  this  meeting  the  medical  members  of  the  commission 
advocated  unanimously  the  Schaefer,  or  prone,  method  as  the 
best  means  in  the  hands  of  laymen  for  maintaining  respiration 
in  victims  of  electric  shock,  and  the  commission  voted  formally 
to  recommend  this  method.    According  to  the  Schaefer  method, 
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the  patient  is  placed  face  downward,  whereas  according  to  the 
Sylvester  method,  which  has  heretofore  been  most  used  for 
artificial  respiration,  the  patient  is  placed  face  upward.  A  chart 
is  now  being  prepared  which  will  give  details  of  first  aid  in  cases 
of  electric  accidents  and  will  describe  fully  the  method  of 
applying  artificial  respiration.  This  chart  will  be  issued  under 
the  auspices  of  the  National  Electric  Light  Association. 

An  Indemnity  Exchange 

An  indemnity  exchange  system  has  been  worked  out  by  the 
public  utilities  in  St.  Louis  that  is  of  interest  to  member  com- 
panies. Operators  becoming  members  pay  into  the  exchange  the 
sums  they  would  otherwise  pay  as  premiums  to  liability  insurance 
companies.  Thirty  per  cent  of  these  sums  are  then  in  turn 
payable  to  the  Utilities  Service  Company,  a  corporation  organized 
to  manage  the  exchange,  to  cover  management  expenses.  The 
remaining  70  per  cent  is  placed  with  trust  companies  under 
depositary  agreements  for  the  payment  of  losses  and  loss 
expenses.  Out  of  the  30  per  cent  payable  for  management 
expenses,  all  of  the  expenses  of  the  exchange  are  borne,  includ- 
ing the  maintenance  of  an  adjusting  department  which  handles 
the  investigation  of  accidents  and  the  adjustment  of  losses  and 
an  inspection  department  for  improving  conditions  at  the  plants 
of  subscribers,  to  reduce  losses  and  to  promote  economy  and 
efficiency  of  operation.  A  service  of  value  is  also  rendered  free 
in  the  form  of  consultations  or  correspondence  with  a  firm  of 
consulting  mechanical  and  electrical  engineers.  Operators  who 
may  want  to  make  inquiry  regarding  fuel  economies,  the  purchase 
of  new  equipment  and  similar  matters  can  thus  secure  without 
cost  information  which  ordinarily  involves  considerable  expense 
and  trouble. 

By  the  terms  of  the  contract,  the  operator  may,  if  he  desires, 
personally  settle  injury  claims  made  upon  him,  subject  to  certain 
limitations.  This  enables  him  to  take  into  consideration  the 
relations  existing  between  the  injured  party  and  himself  and 
to  make  settlement  without  regard  to  the  legal  phase  of  the 
matter.  The  operator  is  given  the  benefit  of  suggestions  in  this 
respect,  and  care  is  taken  that  he  does  not  exercise  undue 
liberality;  but  the  experience  has  been  that  the  operator  treats 
this  privilege  wisely,  and  the  result  in  dollars  and  cents  is,  on 
the  whole,  a  reduction  in  the  amoimt  of  the  claims.     At  the 
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expiration  of  the  term  of  the  policy  a  pro  rata  fraction  of  the 
amount  remaining  on  deposit  is  returned  to  the  subscriber. 
Honest  claimants  are  directly  benefited. 

Some  Chicago  Methods 

A  comprehensive  "Employees'  Handbook"  has  been  issued 
by  the  Commonwealth  Edison  Company  of  Chicago.  Its  purpose 
is  to  acquaint  the  3000  employees  with  the  company's  policies 
and  to  enable  them  to  adapt  themselves  to  the  spirit  of  the  organi- 
zation. The  ideal  of  the  company  is  expressed  as  "courtesy  to 
the  public  and  the  best  possible  service."  It  is  shown  how  this 
ideal  is  attainable.  The  policy  of  the  company  toward  its 
employees  is  explained,  and  the  employees*  saving  fund,  merit 
system,  the  company  library,  public  library  station,  Common- 
wealth Edison  Section  of  the  National  Electric  Light  Associa- 
tion, night-school  scholarships,  rewards  for  suggestions  and  other 
aspects  of  that  policy  are  dealt  with.  The  book  also  includes 
general  information  about  the  company,  including  the  rates 
charged  for  electricity  and  a  list  of  other  handbooks  issued  by 
the  company.  These  other  handbooks  relate  to  (i)  the  general 
characteristics  of  the  company's  service,  (2)  electric  vehicles, 
(3)  wiring  regulations,  (4)  the  proper  use  of  the  telephone,  and 
(5)  an  emergency  directory  more  particularly  for  the  use  of 
employees  in  the  operating  departments.  The  "Employees' 
Handbook"  makes  a  pamphlet  of  twenty-nine  pages. 

A  recently  established  feature  of  the  welfare  work  of  the 
Commonwealth  Edison  Company,  is  the  visiting-nurse  service. 
All  absentees  are  reported  promptly  to  the  employment  bureau 
and  a  registered  visiting  nurse,  employed  especially  for  the  pur- 
pose, is  sent  to  the  residence  of  the  absent  employee  on  the  same 
day.  Advice  or  temporary  professional  assistance  is  given  where 
needed,  although  the  nurse  cannot  remain  in  attendance  on  any 
case  of  illness.  The  nurse  turns  in  reports  each  morning  on  the 
calls  of  the  previous  day  and  these  are  forwarded  to  the  heads  of 
departments  by  the  employment  bureau. 
Educational  Work 

On  December  27  the  New  York  Edison  Company  opened  a 
school  and  lecture  course  for  employees  at  their  building  44  West 
Twenty-seventh  street,  New  York  City.  This  is  a  new  departure 
in  the  electrical  industry,  being  the  first  of  its  kind,  and  is  the 
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result  of  the  company's  policy  to  train  and  educate  its  emplo)  ees 
to  high  standards  of  efficiency.  The  idea  originated  with  Mr. 
Arthur  Williams,  who  had  long  desired  to  have  some  sort  of  an 
arrangement  whereby  employees  might  be  trained  by  the  com- 
pany, while  in  its  employ,  along  the  lines  of  their  work.  To 
Mr.  F.  C.  Henderschott,  however,  is  due  the  credit  for  bringing 
the  plans  into  shape.  For  some  nine  months  Mr.  Henderschott 
worked  on  the  school  idea,  visiting  all  the  large  industrial 
schools,  getting  facts  here  and  there,  and  blending  all  to  get  the 
best  results  for  an  education  of  this  kind. 

The  school  consists  of  four  courses,  which  are  formed  to 
meet  the  requirements  of  the  different  classes  of  employees. 
Course  I  is  conducted  by  E.  G.  Grandstaff ,  the  general  instructor 
of  the  school,  and  is  based  on  the  company's  Solicitors'  Handbook 
and  the  National  Electric  Light  Association  Solicitors'  Handbook. 
Tours  of  inspection  are  made,  taking  in  the  large  Waterside 
stations,  typical  substations,  and  the  meter-testing  laboratories, 
followed  by  discussions  of  the  basic  principles  of  electricity  and 
the  practical  utilization  of  information  gained.  The  school 
session  following  each  lecture  has  been  devoted  to  written  and 
oral  examinations.  All  employees  who  are  preparing  for  posi- 
tions as  inspectors,  agents  and  solicitors,  and  those  inspectors, 
agents  and  solicitors  who  are  in  need  of  such  instruction,  are 
included  in  the  class.  To  make  the  instruction  more  personal 
the  course  was  divided  into  several  sections,  meeting  on  different 
days,  but  receiving  the  same  instruction.  There  were  approxi- 
mately three  sessions  a  week,  all  on  the  company's  time,  from 
4.00  to  5.30  p.  m. 

Course  H  includes  the  study  of  Hygiene,  Health  and  Recrea- 
tion, and  their  application  to  right  living  and  right  thinking. 
Lectures  have  been  given  by  Dr.  John  Woodman,  the  company's 
physician,  on  "First  Aid  to  the  Injured"  and  kindred  subjects. 
Dr.  Luther  Halsey  Gulick  and  Dr.  Winthrop  Talbot,  of  Cleve- 
land, who  are  among  the  most  noted  hygienic  authorities,  have 
also  spoken  on  subjects  connected  with  the  course.  Examina- 
tions, both  oral  and  written,  have  been  held  after  each  lecture  by 
the  instructor.  These  school  sessions  took  place  weekly,  and 
embraced  all  students  enrolled  in  the  school,  and  all  other 
employees  who  can  be  spared  from  their  duties. 

Q>urse  HI  has  been  a  study  of  the  Basic  Principles  of  Sales- 
manship, and  Their  Relation  to  Business  Building,  and  consisted 


Digitized  by 


Google 


of  a  number  of  talks  by  prominent  men,  such  as  Walter  Dill 
Scott,  of  the  North  Western  University;  John  D.  Keriyon,  vice- 
president  of  the  Sheldon  School  of  Salesmanship ;  Don  C.  Seitz, 
business  manager  of  the  Nezv  York  World;  Dr.  Lee  Galloway, 
of  New  York  University;  C.  Rolland  Hall,  advertising  manager 
of  the  International  Correspondence  Schools,  and  Harrington 
Emerson,  efficiency  engineer.  This  course  included  all  the 
students  in  Course  I,  with  the  addition  of  all  those  who  attend 
such  instruction.  Every  alternate  session  has  been  devoted  to  dis- 
cussions, examinations  and  sales  demonstrations  under  the 
general  instructor's  direction.  These  talks  coming  as  they  do 
from  such  men  have  been  of  inestimable  value  to  both  the  new 
and  old  salesmen,  bringing  them  in  touch  with  the  most  modern 
ways  of  handling  business. 

Course  IV  has  consisted  of  an  investigation  of  the  Scope, 
Policies  and  Organization  of  The  New  York  Edison  Company, 
as  explained  in  a  number  of  lectures  by  the  heads  of  the  various 
departments.  This  course  has  gone  extensively  into  details,  and 
much  pains  have  been  taken  to  inform  students  of  the  different 
phases  of  Edison  work  and  to  instil  in  the  new  employees  at  the 
outset  an  understanding  of  the  plan  and  policy  adopted  by  the 
company  in  the  course  of  all  work.  Examinations  and  discus- 
sions have  been  held  alternately  with  the  lectures,  as  in  the  other 
courses,  and  records  kept  of  the  progress  of  the  scholars,  both 
as  a  body  and  as  individuals. 

A  great  deal  of  attention  has  been  given  to  the  records  of 
each  student,  complete  information  as  to  education,  experience, 
etc.,  prior  to  engagement  with  the  Edison  Company,  and  a 
detailed  record  of  progress  in  the  school  has  been  kept.  Person- 
ality, habits,  appearance  and  characteristics  have  also  been  noted, 
and  any  one  needing  it  has  been  given  special  instruction.  Man- 
agers and  heads  of  departments  are  kept  informed  of  the  progress 
of  students  under  their  bureaus,  and  are  thus  in  closer  touch  with 
their  subordinates  than  formerly.  To  those  completing  the  course 
with  credit  a  certificate  will  be  given,  and  to  those  of  especial 
excellence  prizes  will  be  awarded.  The  above  description  is,  of 
course,  somewhat  anticipatory  and  superficial,  as  the  work  was 
actually  in  its  earlier  stages  when  these  notes  in  regard  to  it 
were  compiled  from  the  Company  Section  Bulletin,  which  month 
by  month  has  recorded  the  development  and  progress  of  this 
scheme  of  instruction. 
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The  President  :  I  have  no  report  from  the  chairman  of  the 
Library  Committee,  and  I  have  also  no  report  from  the  chair- 
man of  the  Committee  on  Hand  Books.  Therefore,  Mr.  E.  A. 
Edkins,  of  Chicago,  will  now  give  his  report  on  the  Question 
Box. 
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REPORT  ON  THE  QUESTION  BOX 

In  presenting  their  report  on  the  work  of  the  preceding 
year,  the  Editor  desires  to  draw  attention  to  the  fact  that  although 
only  five  volumes  of  the  Question  Box  have  been  published  in 
the  Bulletin,  this  report  marks  the  completion  of  a  decade  of 
Question  Box  service,  as  it  also  marks  the  passing  of  the  old 
system  of  gratuitous  editorial  management.  At  this  juncture, 
when  the  Question  Box  is  on  the  eve  of  being  permanently 
located  at  the  Association's  headquarters  under  the  supervision 
of  a  salaried  editorial  staff,  it  may  be  interesting  to  review  very 
briefly  the  extraordinary  development  that  has  taken  place  in 
this  useful  branch  of  the  Association's  activities  during  the  last 
ten  years. 

In  an  address  delivered  by  Mr.  Henry  L.  Doherty,  then 
President  of  the  Association,  at  the  Twenty-fifth  Convention, 
held  in  Cincinnati  in  1902,  a  suggestion  was  offered  which  con- 
tained the  germ  of  the  Question  Box  idea  and  which  resulted 
in  the  presentation  and  discussion  of  a  number  of  questions  at 
the  last  session  of  that  Convention.  Shortly  thereafter,  Mr.  H. 
T.  Hartman  was  appointed  as  first  editor  of  the  Question  Box, 
and  his  first  report  appeared  as  an  appendix  to  the  Proceedings 
of  the  Convention  held  in  Chicago  in  1903.  The  subsequent 
development  of  the  Question  Box  is  shown  in  the  subjoined 
tabulation : 

Editor  Years  Questions        Answers  Total 

1901-  2  71  303  .374 

H.  T.  Hartman 1902-3  193  682  875 

H.  T.   Hartman 1903-4  424  2,178  2,602 

H.   E.   Niesz 1904-5  545  3,057  3,6o2 

P.  Lupke    1905-  6  616  2,600  3,216 

P.  Liipke    1906-7  494  1.581  2,075 

A.   J.    Campbell 1907-8  209  379  588 

A.    J.    Campbell I9C^  9  275  472  747 

T.   C  Parker 1909-10  385  744  1,129 

M.  S.  Seelman,  Jr 1910-11  396  1,693  2,089 

E.  A.  Edkins 1911-12  350  1,500  1,850 

Total    3,958  15,189  19,147 

These  figures  would  seem  to  indicate  a  remarkable  growth 
di^ring  the  period  from  1903  to  1907.    It  was  during  this  period 
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tliat  the  Question  Box  was  issued  as  an  annual  volume,  and  the 
large  number  of  questions  and  answers  published  each  year  may 
have  been  due  to  the  methods  used  in  securing  these  contribu- 
tions, or  to  the  indulgent  policy  of  the  editors,  or  to  the  character 
of  the  contributions.  In  those  days  it  was  the  custom  to  circular- 
ize the  member  companies  for  questions;  these  questions  after 
having  been  received  and  classified,  were  made  up  in  printed 
lists  ^d  sent  out  with  the  request  that  as  many  of  the  questions 
as  possible  be  answered  by  each  member.  A  brief  glance  through 
some  of  the  early  volumes  reveals  an  astonishing  number  of 
trivial  replies.  For  example,  the  Question  Box  for  1905  includes 
oVer  1200  answers,  each  occupying  not  more  than  one  line  of 
lypt;  about  150  of  these  answers  being  either  "yes"  or  "fio"l 
This  accounts  in  some  measure  for  the  excessive  ntmiber  of 
questions  and  answers  published  during  the  above-mentioned 
period.  In  the  figures  given  for  the  current  year  the  questions 
and  answers  for  the  last  three  months  are  estimated. 

Starting  as  an  annual  compilation  of  interesting  problems 
for  presentation  and  discussion  at  the  yearly  Conventions  of  the 
Association,  the  Question  Box  outgrew  its  original  scope  in  a 
few  years.  Upon  the  recommendation  of  Mr.  Paul  Liipke,  the 
first  scheme  was  abandoned  in  1907  and  the  Question  Box 
was  issued  in  the  form  of  a  monthly  bulletin.  During  the  last 
three  years  the  demands  upon  the  Question  Box  have  become  so 
varied  and  extensive  that  the  need  for  permanent  editorial  man- 
agement and  proper  facilities  for  quickly  gathering  and  dis- 
tributing information  on  all  matters  concerning  the  industry  have 
finally  resulted  in  the  engagement  of  a  permanent  editor.  In 
turning  over  the  work  to  their  successor,  the  present  Editors 
desire  to  offer  the  following  recommendations : 

REVISION   OF   CLASSIFICATION 

Coming  down  from  a  long  line  of  busy  men  whose  voluntary 
editorial  services  naturally  had  to  be  subordinated  to  the  more 
exacting  affairs  of  their  business,  the  Question  Box  Classification 
represents  the  hurried  and  unscientific  tinkering  of  many  hands. 
In  the  early  days  a  simple  topical  index  was  used,  and  was 
quite  sufficient  for  the  purpose.  The  volume  and  variety  of  con- 
tributions, however,  has  increased  to  such  an  extent  that  the 
usefulness  of  the  Question  Box  as  a  practical  reference  work  is 
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in  danger  of  being  impaired,  unless  steps  are  taken  at  once  to 
place  the  classification  on  a  scientific  library  basis,  commensurate 
with  the  bulk,  scope  and  importance  of  the  subjects  treated. 
Practically  all  of  the  up-to-date  libraries  in  this  country,  includ- 
ing all  of  the  big  technical  libraries,  now  use  the  Dewey  Decimal 
Catalog  System.  In  various  modified  forms  the  decimal  scheme 
is  used  by  such  large  engineering  concerns  as  the  H.  M.  Byllesby 
Company  and  Stone  and  Webster,  by  a  number  of  railroad  sys' 
tems,  and  on  all  of  their  new  work  by  the  libraries  in  many  of 
the  large  European  capitals;  it  has  also  been  adopted  by  the 
big  International  Bibliographical  Institute  in  Zurich.  Within 
the  limited  space  of  this  report  it  would  be  inexpedient  for  the 
Editors  to  attempt  a  description  of  the  Dewey  decimal  system, 
but  in  general  it  may  be  said  to  embody  the  concentrated  knowl- 
edge and  experience  of  the  best  library  experts  in  the  world. 
It  is  chiefiy  notable  for  its  logical  correlation  of  allied  subjects, 
its  simplicity  and  adaptability  to  particular  requirements,  and 
the  remarkable  facility  with  which  interpolations  and  expansions 
can  be  made  without  deranging  the  original  order  and  continuity 
of  the  classification.  Some  time  ago  Professor  L.  Breckenridge, 
now  of  Yale,  and  Professor  G.  E.  Goodenough,  of  the  University 
of  Illinois,  got  out  an  extension  of  the  Dewey  decimal  system  of 
classification  applied  to  the  engineering  industries.  This  exten- 
sion has  since  been  incorporated  in  Mr.  Melvil  Dewey's  revised 
Decimal  Classification  and  Relative  Index,  issued  in  191 1,  and  in 
modified  form  could  very  easily  be  adapted  to  the  use  of  the 
Question  Box,  In  an  appendix  to  this  report  the  Editors  have 
outlined  a  tentative  classification  scheme;  this  scheme  is  pre- 
sented in  a  skeletonized  form  only,  as  there  is  no  desire  to  do 
more  than  suggest  the  general  principles  under  which  such  a 
classification  should  be  constructed.  The  order  in  which  the 
class  or  divisional  numbers  are  assigned  is  wholly  a  matter  of 
opinion,  and  the  question  of  whether  we  should  begin  with 
Management  or  Engineering  is  not  particularly  important.  The 
vital  point  is  that  we  should  without  further  delay  adopt  a 
flexible  and  properly  correlated  classification  and  index  scheme 
that  is  in  accord  with  the  best  methods  of  recognized  authorities 
on  the  catalogic  art.  And  having  adopted  such  a  scheme  it  is 
equally  important  that  it  should  be  applied  to  the  next  edition 
of  the  Question  Box  Revision, 
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ANNUAL  QUESTION  BOX  INDEX 
One  of  the  most  burdensome  tasks  that  the  past  editors  of 
the  Question  Box  have  had  to  struggle  with  is  the  compilation 
of  the  Annual  Index.  As  the  volume  ends  in  July  and  the  Index 
must  be  published  with  the  first  issue  of  the  new  volume,  usually 
out  in  September,  the  brunt  of  this  work  always  falls  during 
the  hot  summer  months  of  July  and  August,  and  no  one  who 
has  not  undertaken  the  task  can  quite  realize  or  appreciate  how 
difficult  and  irksome  it  is.  The  present  Editors  have  endeavored 
to  minimize  this  unpleasant  feature  of  the  work  and  equalize  it 
over  the  entire  year  by  establishing  a  card  index  system  whereby 
each  number  of  the  Question  Box  is  indexed  as  soon  as  it  is 
published,  so  that  when  the  last  number  of  the  volume  issues 
from  the  press  the  work  of  preparing  the  Index  for  publication 
will  be  a  comparatively  easy  task.  The  Editors  recommend  that 
this  system  of  indexing  be  continued. 

DIRECT-BY-MAIL  SERVICE 
The  Editors  have  made  a  point  of  acknowledging  every 
communication  as  soon  as  it  is  received  and  of  furnishing  copies 
of  answers  to  the  querist,  whenever  necessary,  in  advance  of 
publication.  In  many  emergency  cases  when  information  was 
required  at  the  earliest  possible  moment,  the  data  have  been  col- 
lected and  forwarded  within  24  hours  after  the  receipt  of  the 
request.  It  is  believed  that  this  extension  of  the  monthly  Question 
Box  service  to  meet  the  needs  of  those  who  require  information 
in  a  hurry  has  proven  very  popular,  and  it  is  therefore  recom- 
mended that  this  feature  be  elaborated  and  made  a  part  of  the 
regular  policy  of  the  Question  Box, 

STAFF  CORRESPONDENTS 
During  the  last  year  arrangements  have  been  perfected  with 
the  Chairmen  and  Secretaries  of  the  principal  Sections  and  Geo- 
graphical Divisions  of  the  Association,  by  which  questions  which 
are  referred  to  them  for  special  attention  are  in  turn  sent  out  to 
members  in  their  territory,  the  answers  being  returned  to  the 
local  Chairman  or  Secretary  and  by  him  transmitted  to  the  Editor 
of  the  Question  Box,  This  plan  has  been  found  effective  in  sub- 
dividing the  work  where  it  is  necessary  to  circularize  a  large 
number  of  member  companies;  it  also  has  the  added  advantage 
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of  enlisting  the  personal  influence  of  the  executive  officers  of  the 
various  Sections  on  behalf  of  the  Question  Box.  It  is  believed 
that  the  efficiency  of  the  service  may  be  greatly  increased  by 
developing  this  plan  to  a  point  where  the  Question  Box  will  have 
an  official  correspondent  in  every  Class  A  company  in  the 
Association. 

CONDENSATION  OF  CONTRIBUTED  MATTER 
The  occasional  verbosity  of  the  Qi^estion  Box  in  past 
years  has  been  due  largely  to  the  fact  that  the  Editors  have  not 
had  time  to  boil  down  and  thoroughly  condense  the  copy  sent 
in  by  some  of  their  contributors.  Now  that  a  permanent  editorial 
staff  has  been  arranged  for,  the  present  Editors  would  suggest 
that  an  attempt  be  made  to  economize  the  space  in  the  Bulletin 
by  adopting  a  policy  of  condensation  and  excision,  with  a  view 
to  eliminating  redundant  matter  without  sacrificing  the  sense 
of  the  contribution.  It  would  perhaps  be  inadvisable  to  abstract 
Question  Box  nmterial  as  closely  as  in  the  practise  followed  by 
the  editors  of  the  Question  Box  Revision,  but  at  least  some 
attempt  should  be  made  to  do  away  with  the  waste  of  space 
which  heretofore  has  been  an  unavoidable  evil. 

In  conclusion,  the  Editors  desire  to  make  grateful  acknowl- 
edgment to  Secretary  T.  C.  Martin  and  to  his  indefatigable  assist- 
ant, Miss  Ella  Morrison,  for  their  valuable  assistance  and  co-oper- 
ation. It  would  perhaps  be  invidious  to  mention  by  name  the 
host  of  enthusiastic  contributors  associated  with  the  member  com- 
panies in  Chicago,  Boston,  Brookl)m,  New  York,  Philadelphia, 
Denver  and  other  cities,  whose  expert  advice  and  loyal  support 
have  been  the  biggest  factors  in  whatever  success  the  Question 
Box  may  have  achieved  during  the  last  year.  The  unfailing 
willingness  of  these  and  in  fact,  of  all  our  contributors,  to  assist 
in  this  department  of  the  Association's  work,  and  the  appre- 
ciative acknowledgments  received  from  hundreds  of  members 
who  have  learned  to  depend  on  this  department  for  prompt  and 
practical  assistance  in  the  solution  of  their  business  problems, 
may  well  be  accepted  as  the  best  possible  evidence  of  the  intrinsic 
value  of  Question  Box  service. 

Ernest  A.  Edkins 
Annebell  Eraser 
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QUESTION   BOX  CLASSIFICATION- 
TENTATIVE  OUTLINE 

MAIN   CLASSES 

0.  UNCLASSIFIED— Miscellaneous 

1.  ENGINEERING 

2.  ACCOUNTING 

3.  BUSINESS  BUILDING 

4.  MANAGEMENT 
5. 

6. 
7. 


DIVISIONS 
ENGINEERING 

1  STEAM  ENGINEERING 

2  HYDRO-ELECTRIC 

3  ELECTRIC 

4  AIR  AND  GAS  ENGINES-GAS  PRODUCERS 

5  COBdPRESSED  AIR— REFRIGERATION 

6  BLOWING  AND  PUMPING  ENGINES 

7  BUILDINGS 

8  ISOLATED  PLANTS— BLOCK  CENTRAL  STATIONS 
9 

I  STEAM  ENGINEERING 

II  Steam  Engines 

12  Steam  Turbines 

Types 

13  Fuel 

Coal 

Oil 

Gas 
.14  Furnace 

Chimneys 

Stokers 

Coal  Conveyors 

Grates 
.15  Boilers 

Superheaters 

Condensers 

Exhausters 

Instruments — Thermometers,    etc. 

.i6  Steam  Heating 

.17 
.18 
.19  Lubricating  Oils 
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I  2  HYDRO-ELECTRIC  ENOINBBRINO 

.21  Water  wheels 

.22  Turbines 

1-3  ELECTRIC  ENGINEERING 

.31  Generation 

.^  Transmission  Distribution 

.33  Illumination 

.34  Industrial  and  Power  Applications 

.35  Electric  Processes 

Electrolysis 

Furnaces 

Plating 

.37  Meters  Measurements  Tests 

Types 

Installation 

Reading 

Testing 

Repairs 
.38 

.39  Weak  Current  Engineering 

Telegraphy 

Wire 

Wireless 
^       Telephony 

1*3  ELECTRIC  ENGINEERING 

.31  Generation 

.311  General 

.312  Central  Stations 

Substations 
•313  Dynamo  Electric  Machinery 

•3 13 1  Construction  Installation 

313^  Direct-Current    Machinery 

Generators 

Motors 

Converters 

Boosters 
.3133  Alternating-Current    Machinery 

Synchronous 

Converters 

Asynchronous 

Rectifiers 
.^ITA  Stationary  Induction   Apparatus 

Storage  Batteries 

Regulators 

Transformers 
.314  Switchboards — Central-Station  Wiring 

Panels 

Switches 

Rheostats 

Protective  Devices   (statton) 
Relays 
.319  Records  Cards 
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B^l^ECTRIC  ENGINEERINO— Continued 

T.32  Transmission  Distribution 

,^21  Systems 

Direct-Current 

Alternating-Current 

Composite 
.322  Lines  and   Conductors 

Overhead 

Pole-Line   Construction 

Joint  Pole  Lines 


.3-221 


.3222 
.^223  Underground 


.3224 


.335 
.3351 


.3352 


•3354 


Conduit   Construction — Manholes 
Cables — Conductors 
Insulations 


•323 

.324 

.325 

.326 

^27  Preservatives  for  Wood,  Etc. 

^^28  Protective  Devices 

Lightning-Arresters 

Grounds 
Fuses 
.329  Records 

1.33  Illumination 

.331  Interior 

Hoiises 

Theatres 

Stores 

Factories 
1  -JO  Exterior 

■^^  Streets 

Parks 
.333  Decorative  Illumination 

•334  Advertising  Illumination 

Signs 

Windows — Store 

Outline 
Lamps 
Arc 

Direct -Current 

A  Itemating-Current 

Flaming 

Search-Lights 
Incandescent 

Carbon  Filament 

Metal  Filament 


•3353  Y'^P^^ 


Glowers 


Vice  Etching  of  lamps 

■^-i^^  Renewals 

.338  Wiring 

.339  Gas  Lighting 

Open-Flame 
Incandescent 
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1-34  INDUSTRIAL  POWER    APPLICATIONS 

.341  Heating 

.2411  Domestic   Appliances 

Vacuum  Cleaners 

Cooking  Apparatus 

Radiators 

Flat-Irons 

ly as  king  Machines,  etc. 
^Ai2  Industrial  Appliances 

Welding 

Thawing 

Glue  Pots,   clc. 
.342  Motor-drive  in  various  industries 

.343  Electric  Vehicles 

Commercial   Trucks 
Passenger  Vehicles 

Buses 

Pleasure 

.344  Conveying — Hoisting 

Telpherage 

Elevators 

Cranes 
.345  Pumping 

.346  Mining 

.347  Agriculture 

.348 
.349 

1.4  AIR    AND    OAS   BNQINES-OAS  PRODUCERS 

1-5  AIR  COMPRESSION-REFRIGERATION 

.51  Compressors 

.54  Applications 

.55  Refrigeration  Machines 

Types 
.56  Refrigeration 

Systems 
.57  Ice  Making 

Can 

Plate 

1.6  BLOWING    AND    PUMPING    ENGINES 

T-7  BUILDINGS 
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ACCOUNTING  STATISTICS-Contfnued. 
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The  President:  There  is  no  doubt  about  the  importance 
of  the  Question  Box  as  a  part  of  the  Association  work.  I  have 
thought  at  times  that  some  of  us  were  incHned  to  slight  it  and 
pass  it  over  lightly,  but  for  those  who  read  it,  it  is  impossible 
to  avoid  becoming  interested.  I  am  very  glad  to  have  seen  the 
support  which  the  entire  membership  has  given  this  department, 
and  I  know  it  must  have  been  a  very  great  benefit.  Is  there  any 
discussion  ? 

Mr.  W.  H.  Hodge,  Chicago:  I  wish  to  express  apprecia- 
tion of  Mr.  Edkins'  conduct  of  the  Question  Box  and  to  endorse 
his  recommendation  for  classification.  In  this  connection  I  shall 
give  you  a  few  notes  prepared  by  Louise  B.  Krause,  Librarian : 

*The  basic  principle  of  a  subject  classification  is  easily 
explained.  It  simply  means  grouping  together  under  one  head- 
ing all  information  of  the  same  character,  for  the  purpose  of 
quick  use  and  comparison.  In  a  library,  books  treating  of  the 
same  subject  stand  together  on  shelves  in  a  vertical  file;  manu- 
script data  on  the  same  subject  Stand  together;  and  in  a  printed 
Question  Box  all  questions  and  answers  on  like  subjects  should 
stand  together. 

Now  although  the  principle  and  the  usefulness  of  such  an 
arrangement  are  clearly  apparent,  the  method-  or  ways  of  bring- 
ing printed  material  on  the  same  subject  together  is  not  so 
simple,  in  fact  it  is  an  art,  and  as  such  has  been  studied  over 
many  years,  by  men  having  large  experience  in  handling  printed 
information.  The  art  of  grouping  like  information  together  is 
called  by  the  technical  library  name  of  classification,  and  after 
many  years  of  study  and  application,  the  library  world  has  for 
the  most  part  adopted  the  Dewey  Decimal  Classification  scheme 
as  the  best  and  most  workable  system  of  classification  on  the 
library  market. 

The  Dewey  Decimal  Classification  scheme  has  three 
marked  features  which  make  it  of  much  value. 

1.  It  has  a  numerical  notation;  figures  are  easier  to  work 
with  than  letters,  as  symbols. 

2.  It  is  worked  out  on  a  decimal  basis,  1.  e.,  a  series  of  ten 
numbers  are  sub-divided  into  ten  and  these  again  into  ten  and  so 
on  if  so  desired.  It  therefore  permits  of  indefinite  expansion 
without  changing  any  figures  already  used.  For  example — 
Rates  are  designated  as  3.2.     This  heading  can  be  sub-divided 
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into  Power  Rates  and  Lighting  Rates  by  the  addition  of  another 
figure  after  the  .2 — thus  keeping  these  heads  as  sub-divisions  of 
the  general  heading  "Rates." 

3.  It  is  so  arranged  that  it  correlates  information,  and 
subjects  follow  each  other  in  a  natural  sequence. 

For  example — under  Electrical  Engineering  we  find: 

1.3 1  Generation. 

1 .32  Transmission — Distribution. 

1.33  Illumination. 

1.34  Industrial  and  Power  Applications, 
and  so  we  might  continue. 

Now  the  Question  Box  cFassification  as  used  at  present 
recognizes  the  need  of  grouping  information  under  subjects,  but 
the  makers  of  it  evidently  did  not  realize  the  extent  to  which 
the  Question  Box  would  grow  nor  the  variety  of  information 
which  it  would  cover;  and  the  fact  is  painfully  apparent  that 
the  breadth  of  information  contained  in  it  has  burst  through  the 
non-elastic  system  of  classification  provided  and  quite  separated 
subject  material  which  ought  to  stand  close  together.  For 
example,  in  the  present  Question  Box  classification  system  you 
will  find  Illuminating  Engineering  17 — Street  Lighting  28. 

No  better  substitute  for  the  present  inadequate  system  of 
arrangement  can  be  found  than  the  application  of  the  decimal 
classification  scheme.  The  tentative  outline  submitted  by  the 
editors  of  the  Question  Box  shows  a  careful  study  of  the  Ques- 
tion Box  material  and  the  need  of  closely  correlating  the  material, 
with  adequate  provision  for  expansion.  The  z^doption  of  this 
scheme  will  be  neither  difficult  nor  confusing.  To  the  average 
reader  of  the  Question  Box  it  will  rather  facilitate  its  use  by  the 
closer  grouping  of  related  material. 

This  decimal  scheme  also  provides  headings  and  an  ade- 
quate basis  for  the  subject  classification  of  the  printed  material 
which  will  be  issued  by  the  Commercial  Section  of  the 
N.  E.  L.  A.  in  its  Commercial  Digest  and  Power  Data  Book, 
thus  giving  an  opportunity  to  put  the  classification  of  all  printed 
information  issued  by  the  Association  on  a  uniform  basis,  and 
marking  it  as  an  organization  using  the  most  scientific  and 
up-to-date    methods,    even    in    as    small    a    matter    as    library 

technology.     [  Applause.  ] 
Vol.  1—6 
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Mr.  Joseph  B.  Seaman,  Philadelphia:  We  expect  very 
little  news  in  the  report  of  the  Question  Box,  as  the  work  is 
more  or  less  the  same  from  year  to  year.  This  year,  however, 
we  have  had  presented  a  comprehensive  classification  which  seems 
to  merit  our  consideration.  No  doubt  Mr.  Edkins'  successor 
will  see  fit,  under  the  direction  of  the  Secretary,  to  adopt  this 
classification  practically  as  it  stands.  It  seems  to  me  that  this 
should  appeal  to  us  for  three  reasons.  In  the  first  place,  it  is 
comprehensive  and  yet  it  is  simple.  One  of  the  weaknesses  of 
the  present  system  of  classification  is  its  incompleteness.  For 
example,  if  we  have  a  question  concerning  central  stations  in 
general,  there  is  no  place  provided  for  it  in  the  present  classi- 
fication unless  it  be  under  the  head  of  "miscellaneous.*'  Another 
defect  is  the  lack  of  correlation.  In  some  instances  related 
subjects  are  ten  numbers  apart,  as  has  been  called  to  your 
attention.  The  second  reason  is,  it  not  only  makes  possible  the 
classification  of  any  question  or  subject,  but  it  brings  allied  sub- 
jects together  so  that  research  and  reference  work  are  greatly 
facilitated.  Third,  the  Question  Box  classification  should  appeal 
to  us  because  it  has  been  made  up  by  one  who  has  had  much 
experience.  My  own  views,  for  instance,  on  our  own  Question 
Box  this  year,  have  been  changed  considerably,  and  after  study- 
ing this  proposed  classification  more  closely,  we  shall  no  doubt 
see  its  great  usefulness  not  only  for  the  present,  but  for  years 
to  come.     [Applause.] 

Mr.  J.  K.  Jackson,  Mobile,  Alabama :  It  seems  to  me  that 
the  value  of  the  Question  Box  largely  depends  upon  the  accu- 
racy of  the  classification,  and  I  would  like  to  suggest  to  the  new 
editorial  staff  that  they  employ  on  their  force  some  one  "with 
broad  library  experience  to  work  out  the  system  of  classification. 

Mr.  Homer  E.  Niesz,  Chicago:  It  is  interesting  at  this 
time,  when  the  Question  Box  passes  from  the  hands  of  a  vol- 
untary editor  to  the  administration  department  of  the  Associa- 
tion, to  note  the  increase  in  the  efficiency  of  this  part  of  the 
Association  work  since  the  change  from  an  annual  publication 
to  a  monthly  bulletin.  The  Question  Box  was  originally  a  large 
compilation  of  information  published  annually  and  it  reached 
very  few  hands,  for  the  reason  that  there  were  at  that  time 
very  few  individual  members.  Now  contributions  reach  the 
individual  members  every  month,  which  makes  the  information 


Digitized  by 


Google 


eiven  in  this  text  book,  edited  by  men  collecting  from  experts 
in  every  line  of  work,  very  valuable  to  the  individual  members, 
and  so  large  a  membership  is  drawing  on  this  information  that 
the  value  of  the  Association  itself  is  enhanced  to  the  individual 
members.  The  increase  in  efficiency  goes  still  further,  as  a  mail 
service  is  carried  on  that  is  of  immense  use  to  central  stations 
which  require  immediate  and  snappy  service,  and  I  think  that 
is  a  valuable  addition.  I  would  like  to  remark,  in  closing,  that 
the  Question  Box  is  now  reaching  many  thousands  where  a  few 
years  ago  it  reached  only  scores.     [Applause.] 

Mr.  R.  H.  Ballard^  Los  Angeles :  I  agree  with  Mr.  Niesz 
as  to  the  efficiency  of  the  Question  Box.  I  still  think  that  some 
of  us  in  the  business  do  not  give  this  important  part  of  Associa- 
tion work  enough  serious  attention.  It  ifirst  came  to  my  mind 
a  year  or  so  ago,  and  we  then  appointed  one  of  our  men,  Mr.  C. 
S.  Walton,  to  read  carefully  all  the  questions  which  came  up 
and  to  answer  such  as  he  could,  alone  or  after  consultation  with 
others  In  the  company.  The  result,  in  Mr.  Walton's  case,  is  that 
he  is  among  the  ten  on  the  Honor  Roll,  for  the  greatest  number 
of  answers  to  questions  last  year.  The  result  on  him  individually 
is  that  he  is  one  of  the  most  enthusiastic  boosters  for  the  work 
of  the  Association  I  have  ever  seen.  The  company,  as  a  reward 
for  his  rather  stiff  work,  selected  him  as  one  of  the  men  to  attend 
this  Convention,  but  owing  to  personal  reasons  he  was  not  able 
to  come. 

I  think  possibly  it  would  be  a  good  idea  if  some  such  policy 
were  elaborated  and  pursued  all  over  the  United  States,  making 
it  the  duty  of  one  man  in  each  company  to  look  after  these  ques- 
tions. We  would  have  a  more  comprehensive  view  of  the  ques- 
tions and  better  answers.     [Applause.] 

Mr.  Farley  Osgood,  Newark,  New  Jersey :  I  heartily  agree 
with  our  California  friend's  suggestion,  since  we,  in  New  Jersey, 
did  something  similar,  but  I  think  it  might  be  carried  one  step 
further  than  either  he  or  we  have  carried  it,  namely,  that  the 
company  make  known  to  the  editor  its  representative  on  the 
Question  Box,  as  he  might  be  termed,  and  make  known  to  the 
editor  also  the  general  line  of  information  that  might  be  expected 
from  him  or  from  his  company  through  him,  so  that  when  ques- 
tions of  a  certain  class  did  not  seem  to  be  answered  readily  by 
those  who  should  answer  them,  this  fellow  in  the  company  could 
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be  written  to  with  the  request  to  stir  up  his  associates  and  g:et 
good  engineering  opinions  along  certain  h*^nes.  The  Question 
Box  has  its  unquestionable  value  chiefly  from  two  sources,  its 
clearness  of  cataloging  and  breadth,  and  the  general  correctness 
of  the  answers  to  questions.  Mr.  Edkins  has  related  to-day 
that  there  were  many  questions  poorly  asked  in  years  gone  by 
and  answered  simply  yes  or  no,  which  certainly  did  not  help 
anybody  very  much.  I  think — and  I  do  not  mean  any  disrespect 
to  earlier  editors — I  think  Mr.  Edkins  and  his  associates  this 
year  have  done  more  for  the  Question  Box  than  any  other  group 
of  editors  we  have  ever  had,  because  they  have  made  the  men 
who  could  do  so  answer  questions  fully  and  they  have  brought 
before  us  a  result  which  is  of  a  highly  scientific  and  correct  nature 
and  which  was  undoubtedly  needed  when  prepared  and  will  be 
needed  in  the  future.  I  think  his  suggestions,  to  be  carried  on 
by  the  staff,  should  be  followed  in  every  detail  unless  in  working 
with  them  they  are  found  to  be  impracticable. 

The  President:    Mr.  Martin,  have  you  any  discussion? 

The  Secretary:  The  discussion  I  have  is  very  briefly  pre- 
sented by  Mr.  John  C.  Parker,  Rochester,  N.  Y.,  who,  two  years 
ago,  was  the  editor  of  the  Question  Box  and  devoted  a  great  deal 
of  time  and  attention  to  it,  and  has  a  bearing  upon  the  point  of 
the  amount  of  expense  and  time  required  of  the  companies  which 
in  the  past  have  assumed  this  burden.  I  may  mention  that  I 
made  several  visits  to  Rochester,  N.  Y.,  to  consult  with  Mr. 
Parker,  and  I  usually  found  him  and  four  young  understudies 
hard  at  work  on  the  Question  Box  to  the  neglect  of  their  duties 
to  the  company. 

Mr.  John  C.  Parker  (by  letter) :  To  one  who  has  had  the 
privilege  of  editing  the  Question  Box,  there  is  always  a  large 
element  of  personal  interest  in  noting  the  mental  reaction  that 
develops  through  the  Question  Box  Report  of  each  succeeding 
editor;  and  so,  during  the  magnificent  year  of  editorship  just 
past,  the  writer  has  been  wondering  how  Mr.  Edkins  would 
feel  about  it  all  when  he  had  got  to  the  end  of  his  administration, 
and  finds,  interestingly  enough,  that  Mr.  Edkins  is  no  exception 
to  the  general  rule,  that  he  has  been  very  happy  in  the  work,  and 
has  prized  the  opportunity  as  a  pleasant  privilege,  as  well  as  a 
serious  duty.  Interestingly  enough,  too,  the  editor  finds  at  the 
end  of  the  year  that  the  job  looks  pretty  big. 
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It  is  certainly  a  satisfactory  commentary  on  Mr.  Edkins' 
editorship  that  his  year  of  effort  has  brought  the  Question  Box 
to  the  point  where  it  justifies  a  permanent  staff  at  Association 
headquarters.  Without  making  the  comment  invidious,  one  can 
appreciate  that  the  work  will  be  expedited,  and  a  great  deal 
of  otherwise  necessarily  lost  motion  eliminated  by  this  wise 
arrangement. 

The  indexing  of  the  Question  Box  during  the  last  few  years 
has  shown  signs  of  being  somewhat  like  a  small  boy's  jacket  in 
the  period  of  adolescence,  in  that  it  has  insisted  in  getting  up 
about  the  shoulders  in  spite  of  every  effort  of  the  youth  to  make 
it  cover  an  adequate  fraction  of  his  person.  Mr.  Edkins*  swan 
song  in  the  shape  of  tentative  classification  is  a  valuable  con- 
tribution to  the  young  manhood  of  his  ward.  JNow  that  Mr. 
Edkins  has  sent  the  child  on  it»  way  clothed  in  the  garb  of 
manhood,  it  is  interesting  to  look  at  the  record  of  the  swaddling- 
clothes  period  of  its  growth,  as  given  in  the  initial  page  of  the 
report.  The  writer  thought  that  he  was  really  doing  some  work 
when  the  total  number  of  contributions  handled  was  less  than 
two-thirds  what  Mr.  Edkins  has  been  able  to  bring  through,  and 
so  finds  himself  wondering  how  Mr.  Edkins  and  his  immediate 
predecessor  managed  to  do  the  many  other  things  that  they 
were  doing,  and  accomplish  such  great  things  for  the  Question 
Box  as  well,  not  alone  in  the  matter  of  mere  size,  but  in  the 
character  of  the  contributions.  Then  he  looks  back  to  the 
previous  years  and  finds  that  three  of  the  editors  not  only  did 
herculean  tasks,  but  lasted  for  two  years  at  the  job.  It  certainly 
would  seem  that  there  were  giants  in  those  days. 

TeE  President:  Is  there  any  further  discussion?  For  a 
number  of  years  we  have  had  the  privilege  of  listening  to  a 
paper  by  Mr.  Paul  Liipke,  of  Trenton,  N.  J.  For  those  who 
are  acquainted  with  Mr.  Liipke  it  is  unnecessary  to  make  any 
explanation.  Mr.  Liipke  has  long  been  interested  in  the  Asso- 
ciation, was  one  of  the  editors  of  the  Question  Box,  and  has 
done  a  great  deal  of  excellent  work  in  classification.  He  is  a 
very  charming  man  and  his  writings  are  little  short  of  classics. 
These  papers  are  presented  as  a  finish  to  our  first  session  at  each 
Convention  and  have  become  historic.  Mr.  Liipke  is  not  able  to 
be  with  us,  but  Mr.  Martin  will  present  the  paper.    Mr.  Lupke 
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rarely  reads  his  own  papers.  Mr.  Martin  has  for  some  years 
done  this,  and  as  a  consequence  Mr.  Liipke  in  his  own  witty  way 
has  stated  that  he  writes  the  papers  and  Mr.  Martin  dramatizes 
them.     [Laughter  and  applause.] 

I  will  ask  Mr.  Martin  to  dramatize  this  latest  paper. 

The  Secretary  :  What  is  a  man  to  do  under  a  send-off  like 
that?     [Laughter.] 
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EXPANDED  LOYALTY 

It  has  been  said  that  even  a  wise  man  can  tell  all  he  knows 
in  half  an  hour,  and  that  forever  after  he  must  repeat  himself. 
If  that  be  the  truth,  the  time  allowance  for  originality  allotted 
to  a  mere  dilettante,  such  as  I,  must  be  short  indeed,  and  it  gives 
me  great  concern  to  think  that  I  have  long  since  exceeded  it. 
It  was  with  considerable  hesitancy,  therefore,  that  I  ventured  to 
accept  the  iijvitation  to  address  you  once  more,  for  you  must 
remember  that,  in  comparison  with  the  professional  lecturer,  I 
labor  under  a  decided  disadvantage.  He  has  a  new  audience  in 
every  town,  while  I  must  follow  mine  around  year  after  year. 
Still  to  my  comfort  I  know  that  on  this  occasion  I  face  many 
susceptible  Western  minds,  and  pray,  let  the  effete  East — hold 
its  peace.  • 

Your  President  has  kindly  suggested  that  I  attempt  to  hang 
a  mantle  of  phrases  around  the  plain,  naked  truth  that  "loyalty 
is  part  of  that  which  an  employee  owes,  not  simply  to  his  com- 
pany, but  to  his  industry" ;  hence  the  title  of  my  paper. 

When  a  man,  in  a  serious  moment,  stops  to  consider  whether 
or  not  he  is  doing  his  part  in  the  world's  work,  his  duties  to  his 
family  and  his  country  naturally  receive  first  consideration.  He 
fully  realizes  that,  by  all  laws  of  nature  and  men,  he  is  responsible 
for  the  well-being  of  the  former  and  that  he  is  absolutely  depend- 
ent upon  the  protection  the  latter  affords  him.  Therefore,  he 
reasons  that  he  must  be  loyal  to  both. 

Now,  when  he  has  arrived  at  that  conclusion,  as  he  must, 
let  him  take  the  next  obvious  step.  How  does  he  secure  the 
means  to  prove  his  loyalty  to  family  and  country?  Only  by  doing 
a  man's  share  in  promoting  the  welfare  of  that  particular  industry 
with  which  he  has  chosen  to  throw  his  lot.  That  is  self-evident. 
A  man's  obligations  to  his  family  include  the  duty  to  provide 
reasonable  comfort  and  to  make  provisions  for  emergencies ;  his 
obligations  to  his  country  embrace  the  honest  fostering  of  its 
material  progress,  and  to  neither  the  one  nor  the  other  can  a 
man  do  justice  unless  he  has  the  welfare  of  his  industry  at  heart. 
If  but  all  men  in  all  industries  realized  that  simple  truth  many  a 
problem  that  sorely  vexes  us  now  would  be  solved. 
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Unfortunately  the  even  voice  of  reason,  advocating  sane 
progress,  has  been  drowned  in  the  din  of  megaphone  shouts 
bellowed  at  us  from  every  quarter,  echoing  and  reverberating  in 
the  columns  of  the  press,  from  the  rough-and-ready  dailies  to 
the  stately  periodicals,  till  every  earnest  effort  to  improve  condi- 
tions from  above  is  distorted  into  pharisaical  pretense,  and 
initially  rational  schemes  for  betterment  from  below  degenerate 
into  dynamic  brotherly  love ;  truly  they  fatten  the  beast  of  social 
unrest  they  pretend  to  fight.  If  we  want  to  prevent  delirium  it 
is  time  for  all  to  sober  up.  It  takes  but  two  to  make  a. quarrel, 
but  the  third  gets  the  worst  of  it.  Let  that  third  party  beware  and 
stop  its  egging  on. 

In  the  meantime  it  behooves  us  to  go  about  our  business 
undismayed.  Ours  is  the  central-station  industry,  and  we  have 
the  right  and  the  duty  to  use  every  honorable  means  to  promote 
its  welfare.  That  welfare  depends  primarily  upon  the  loyal 
co-operation  of  all  concerned.  The  problem  is,  how  can  that  best 
be  secured? 

To  create  loyalty  of  the  true  breed,  the  concern  that  expects 
it  must  prove  itself  worthy  of  it ;  that  is  the  indispensable  requisite. 
One  who  knew,  more  than  a  century  and  a  half  ago  made  this 
statement : 

"It  is  the  fate  of  those  who  toil  in  the  lower  employments 
of  life  to  be  rather  driven  by  fear  of  evil  than  attracted  by  the 
prospect  of  good;  to  be  exposed  to  censure  without  hope  of 
praise;  to  be  disgraced  by  miscarriage  or  punished  for  neglect 
when  success  would  have  been  without  applause  and  diligence 
without  reward." 

There  you  find  concisely  set  forth  the  exact  conditions  we 
must  get  away  from,  and  unless  we  do,  it  is  futile  to  expect  true 
loyalty,  all  preaching  to  foster  it  will  prove  but  hollow  sound, 
and  all  fine  words  in  praise  of  it  but  vain  mockery,  for — without 
legal  training — none  of  us  can  manage  to  be  loyal  where  we 
have  no  faith.  It  is  the  concern  of  the  companies  to  wipe  out 
such  superannuated  notions  and  to  establish  beyond  cavil  that 
they  merit  the  loyalty  they  crave. 

This  Association  has  blazed  a  trail  that  should  develop  into 
a  common  highway,  and  many  of  the  companies  have  already 
progressed  far  upon  it ;  they  are  steadily  marching  ahead  and  in 
spite  of  taunts  and  jeers  they  are  keeping  a  steadfast  eye  upon 
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the  final  goal.  Believe  me,  the  companies  have  had  their  day 
of  Damascus,  they  have  seen  the  light,  they  realize  that  they 
owe  a  faithful  man  something  more  than  mere  wages,  they  are 
trying  hard  to  find  the  right  way  to  instil  into  the  minds  of  their 
employees  the  conviction  that  their  concern  is  the  company's 
concern,  and  to  bring  home  to  them  the  fact  that  honest  service, 
together  with  reasonable  thrift,  means  security  under  all  circum- 
stances, just  as  much  security,  and  perhaps  more,  than  a  man's 
own  business  would  provide.  When  that  disposition  of  the  com- 
pany manifests  itself,  and  rare  indeed  now  are  the  cases  where 
it  does  not,  it  is  distinctly  up  to  the  employee  to  do  his  part. 
Now  what  is  his  part? 

In  the  first  place  he  must  be  an  honest  man;  unless  he  is 
that  he  can  never  be  a  desirable  employee.  That  statement  needs 
no  elaboration.  Next  he  must  to  the  best  of  his  ability  carry  out 
the  duties  directly  assigned  to  him.  That  also  is  self-evident. 
But  the  man  who  cannot  and  does  not  expand  his  loyalty  beyond 
these  two  axioms  is  the  rankest  standpatter.  All  progress  lies 
beyond  his  vision  and  comprehension;  he  is  lucky  indeed  if  he 
can  manage  to  stay  where  he  is. 

"The  only  way  to  get  more  pay  for  what  you  do  is  to  do 
more  than  you  get  paid  for." 

This  is  not  a  rehash  of  a  hackneyed  paradox,  like  the  routine 
epigram  salted  with  a  grain  of  truth  to  make  it  palatable  and 
seasoned  with  a  pinch  of  wit  to  make  it  bite ;  it  is  nothing  but  a 
simple  truth.  If  you  will  but  look  around  you,  if  you  will  but 
observe  dispassionately  and  without  squint-eyed  jealousy,  the 
career  of  those  who  have  risen  at  your  very  side,  you  must 
acknowledge  that  it  is  the  truth ;  and,  far  better  still,  if  you  will 
but  put  it  to  the  test  in  your  own  case,  not  in  a  haphazard,  fitful 
fashion,  not  for  a  single  day  expecting  full  returns  the  next,  but 
with  faithful  persistence  day  in  and  day  out,  you  will  prove  to 
your  own  satisfaction  that  it  is  the  truth.  Don't  be  afraid  that 
nobody  will  catch  you  at  it.  There  is  an  eager  watch  set  for  the 
slightest  manifestation  of  that  kind  of  work,  and  there  is  no 
concern  so  puny  but  that  it  will  manage  to  provide  a  proper 
reward  for  it,  nor  was  there  ever  yet  a  trust  too  unwieldy  to  be 
moved  by  it. 

Loyalty  to  your  employer  means  a  step  out  of  your  way 
whenever  that  step  is  necessary  to  conserve  his  interest.    There 


Digitized  by 


Google 


i8o 

are  occasions  when  the  sacrifice  of  a  few  minutes  of  your  own 
time  may  save  the  company  as  much  as  your  regular  time  is 
worth  for  several  years.  You  are  not  loyal  if  you  do  not  make 
that  sacrifice.  Yet,  there  are  those  who  lull  themselves  into  a 
comfortable  sense  of  self-righteousness  though  they  doff  their 
loyalty  with  their  overalls  or  lay  it  aside  with  their  office  coat. 
They  slam  the  shop  door  behind  them  with  a  vicious  the-company- 
doesn't-own-me  bang,  and  sally  forth  to  their  own  particular 
haunt  among  men  to  swing  the  sledge  with  the  rest.  I  think  they 
call  that  being  independent. 

Now  let  me  tell  you  a  plain  fact,  verified  by  years  of  obser- 
vation. There  is  no  more  infallible  way  to  tie  yourself  down  to 
the  fate  of  a  hopeless  underling  than  persistent  knocking  of  the 
concern  that  employs  you.  Fools  will  praise  you  because  you  are 
like  them,  but  remember,  there  is  no  poison  more  deadly  than  the 
blight  of  a  fool's  praise.  Sensible  men  will  treat  you  with  con- 
tempt because  you  are  making  a  fool  of  yourself,  and  you  will 
establish  a  reputation  that  draws  a  dead-line  across  your  path 
to  advancement. 

That  is  what  this  sort  of  thing  will  do  for  you  individually; 
that  it  will  not  help  your  company  I  need  not  tell  you;  that  it 
puts  a  blight  upon  the  whole  industry  you  may  dimly  realize. 
Why,  then,  in  the  name  of  common  sense  do  you  do  it?  If  your 
knocks  represent  your  honest  conviction  get  out  and  keep  at  it; 
we  will  fight  you  but  we  can  respect  you.  If  your  knocks  are 
bred  from  stupid  habit,  want  of  thought  or  bloated  conceit,  mend 
your  ways,  and  quickly.  We  must  have  these  ten  thousand  indi- 
vidual members  of  this  Association  loyal  to  the  core  and  in  the 
broadest  conception  of  the  word.  These  ten  thousand  form  quite 
a  respectable  part  in  themselves  of  that  many-headed  public 
opinion  that  wields  the  big  stick,  and  if  they  put  their  minds  to 
it,  they  can  influence  other  thousands  by  the  score.  All  that  vast 
influence  for  the  benefit  of  our  industry  can  be  secured  if  every- 
one connected  with  it  does  his  part  conscientiously  in  his  own 
sphere,  however  limited  that  may  be.  Everyone  of  us  has  oppor- 
tunity to  discourage  untrue,  unfair  or  exaggerated  statements 
concerning  the  central-station  industry;  let  him  use  his  oppor- 
tunity consistently,  firmly  and  with  discretion.  But  let  everyone 
refrain  from  expressing  opinions  on  subjects  connected  with  our 
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business  "unless  he  be  fully  informed  as  to  all  the  facts  relating 
thereto  and  as  to  the  purpose  for  which  the  information  is  asked.*' 

Conduct  of  this  kind  presupposes  that  a  man  avail  himself 
of  every  means  to  augment  his  store  of  general  information  and 
to  broaden  his  view  on  all  matters  concerning  the  central-station 
industry.  What  better  way  is  there  to  do  this  than  by  lively 
participation  in  the  various  activities  of  tliis  Association,  where 
free  interchange  of  ideas  and  experiences  is  the  password? 

And  that  free  interchange  is  a  duty  which  loyalty  to  your 
fellow  employees  imposes  upon  you.  Do  not  allow  yourself  to  fall 
into  the  false  notion  that  you  can  help  your  weaker  brother  best 
by  throttling  your  own  abilities  down  to  his  limitations.  Strive  by 
all  honest  means  to  realize  the  rewards  of  your  ambition,  but- 
after  you  succeed  do  not  forget  him.  Be  careful  in  all  your 
dealings  to  give  full  credit  where  it  properly  belongs,  and  stand 
up  like  a  man  for  any  reputable  fellow  employee  who  seems  to 
suffer  through  misrepresentation.  Endeavor  with  all  your  might 
to  eliminate  the  gall  of  misunderstanding  that  injects  the  bitter- 
ness into  the  endless  strife  that  seems  to  be  our  lot.  We  are  all 
but  serving  out  the  indeterminate  death  sentence  fate  has  imposed 
upon  us ;  let  us  in  common  charity  try  honestly  to  ameliorate  the 
burden  of  it. 

And  now  that  I  have  roughly  outlined  in  some  fashion  the 
proper  business  conduct  of  the  central-station  men,  I  make  bold 
to  offer  a  suggestion  for  the  consideration  of  the  Association. 

Many  of  you  will  know  that  but  recently  the  American  Insti- 
tute of  Electrical  Engineers  has  finally  adopted,  after  years  of 
deliberation,  a  "Code  of  Principles  of  Professional  Conduct" 
wherein  are  given  in  concise  form  the  rules  that  should  guide  the 
conduct  of  the  professional  Electrical  Engineer.  Would  it  not 
be  proper,  would  it  not  be  of  great  benefit  to  the  industry,  if  this 
Association  promulgated  a  similar  code,  laying  down  the  precept 
that  should  govern  the  business  conduct  of  the  central-station 
'  man  ?  It  would  then  be  at  least  tacitly  understood  that  when  a 
man  joins  this  Association  as  an  individual  member  he  feels 
himself  in  honor  bound  to  live  up  to  this  code.  Would  not  this 
add  greatly  also  to  the  appreciation  of  the  value  of  our  individual 
membership  on  the  part  of  our  employers,  and  would  it  not 
altogether  be  a  gaining  stride  forward  in  bringing  about  that 
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community  of  common  interest  which  is  the  basis  of  the  solid 
progress  of  the  industry? 

The  formulation  of  such  a  code  is  not  a  one-man  proposition ; 
it  should  be  entrusted  to  a  committee  composed  of  the  ablest  men 
available,  and  for  that  reason  I  do  not  venture  further  than  the 
mere  suggestion  that  it  be  given  consideration. 

There  being  no  discussion  the  meeting  then  adjourned. 
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Wednesday  Morning^  June  12 


The  Chairman,  President  Gilchrist:  We  shall  now 
hear  the  report  of  the  Rate  Research  Committee,  Mr.  E.  W. 
Lloyd,  Chicago,  Chairman. 
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REPORT  OF  THE  RATE  RESEARCH 
COMMITTEE 

REVIEW  OF  THE  WORK 

Your  Committee  last  year  studied  at  length  the  principal 
rate  systems  in  use,  and  developed  models  of  these  rate  systems 
which  showed  that  although  theoretically  the  systems  differed 
largely  in  form  throughout  the  country,  the  actual  results  obtained 
were  not  dissimilar.  As  a  foundation  for  its  work,  the  Com- 
mittee agreed  on  the  following  definition: 

Fair  Return 

"Your  Committee  is  of  the  unanimous  opinion  that 
charges  as  a  whole  should  be  no  more  than  sufficient  to 
pay  expenses  plus  a  profit  high  enough  to  attract  capital 
into  the  central-station  business.  This,  however,  does  not 
mean  that  each  customer  should  necessarily  pay  the 
same  profit  or  give  the  same  return  on  his  portion  of  the 
investment  as  every  other  customer,  so  that  a  so-called 
maximum  rate,  with  the  customary  minima  for  meter 
rent,  break-down  service,  etc.,  will  be  entirely  proper, 
especially  when  demanded  by  public  opinion,  even  if  some 
particular  customers  are  served  at  an  apparent  loss." 

It  then  turned  its  attention  to  a  particular  class,  the  resi- 
dence consumer,  and  as  a  result  of  its  deliberations  the  following 
conclusions  were  reached  last  year: 

Minimum  Charge 

"Your  Committee  is  unanimous  that  any  rate  should 
include  a  minimum  charge  per  month  or  per  year." 

Differential 

"The  Committee  is  by  no  means  unanimous  as  to 
whether  a  differential  for  residence  business  is  desirable, 
but  is  unanimous  that,  if  it  be  adopted,  either  a  quantity 
discount*  or  a  differential  based  on  hours'  use  of  maxi- 
mum, or  its  equivalent,  is  the  best." 

Floor  Area 

"Your    Committee    recommends    floor    area    as    the 

simplest,  fairest,  cheapest  and  most  practical,  constant  and 

♦In  the  191  f  Report  the  resolutioo  read  •  *  ♦  "either  a  plain  wholesale  or  a 
differential."  *  *  *  but  it  is  considered  that  the  term,  quantity  discount,  explains  more 
satisfactorily  what  was  intended  in  the  original  resolution. 
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easily  understood  method  of  determining  such  a  differen- 
tial, although  it  has  no  recommendations  to  make  as  to 
whether  this  shall  be  used  directly  or  reduced  to  the 
number  of  rooms." 

This  year  the  Committee  continued  its  discussion  of  resi- 
dence rates,  but  still  finds  that  it  is  not  unanimous  as  to  the  use 
of  a  differential  in  residence  business.  On  the  other  hand,  in  its 
discussion  of  large  and  wholesale  business,  the  Committee  is  of 
the  opinion  that  some  form  of  the  demand  system  is  the  best 
method  of  charging  for  this  class  of  business.  The  difference  of 
opinion  upon  the  use  of  the  demand  in  small  or  residence  business, 
as  it  was  discussed  meeting  after  meeting,  made  it  at  first  appear 
that  it  would  be  impossible  for  the  Committee  to  submit  a  report 
which  would  be  acceptable  to  the  Association.  As  the  discussion 
developed,  however,  it  became  apparent  that  the  difference  of 
opinion  within  the  Committee  fairly  repre.sented  a  general  differ- 
ence of  opinion  held  throughout  the  country,  not  only  among 
the  member  companies,  but  among  the  commissions  and  other 
students  of  the  rate  situation.  Your  Committee  thereupon  con- 
cluded to  assume  that  these  differences  of  opinion  are  entirely 
right  and  proper,  and  this  report  is  therefore  unanimous  and 
representative  in  that  it  assumes  that  either  a  system  which 
recognizes  demand  or  a  straight-line  meter  rate  with,  in  some 
cases,  quantity  discounts,  is  a  proper  rate  for  small  and  residence 
business. 

A  great  deal  could  be  said  in  recommendation  of  both 
general  methods  proposed  for  the  small  consumer,  and  the  choice 
of  one  or  the  other  must  depend  entirely  upon  the  view-point  of 
individual  companies  gained  through  knowledge  of  the  condi- 
tions existing  in  their  own  communities.  A  tendency  of  future 
development  indicated  in  one  part  of  the  country  may  not 
be  at  all  evident  in  another,  and  for  this  reason  the  Committee 
has  agreed  to  formally  recommend  for  small  customers  two 
methods  of  charging  of  distinctly  different  nature,  even  though 
it  has  previously  emphasized  the  great  desirability  of  uniformity 
in  this  respect.  It  is  the  thought  of  the  Committee  that,  should 
these  two  methods  become  generally  recognized,  matters  would 
be  infinitely  better  than  they  are  at  present,  especially  if  the 
development  in  the  various  communities  is  so  distinctly  different 
as  to  indicate  plainly  the  reason  for  preferring  one  to  the  other. 
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SCHEDULE   OF   MEETINGS  . 

Well-attended  meetings  of  the  Rate  Research  Committee 
were  held  during  the  year  as  follows : 

Friday,  November  lo,  191 1,  at  Cleveland,  Ohio. 

Friday,  December  8,  191 1,  at  New  York  City. 

Thursday  and  Friday,  January  4  and  5,  1912,  at  Cleveland,  Ohio. 

Wednesday  and  Thursday,  February  7  and  8,  191 2,  at  Chicago,  111. 

Monday  and  Tuesday,  March  4  and  5,  1912,  at  Chicago,  III. 

Thursday,  April  18,  1912,  at  New  York  City. 

After  the  work  of  the  Committee  was  well  under  way,  it 
was  found  that,  owing  to  the  long  distance  to  the  meetings  for 
the  majority  of  the  members,  and  the  involved  nature  of  the 
matters  discussed,  two-day  meetings  were  necessary  in  order  that 
proper  results  might  be  accomplished. 

SPECIAL   WORK   OF   THE   COMMITTEE 

In  191 1  the  Committee  found  the  compilation  of  rate  data 
and  information  insufficient  for  the  proper  prosecution  of  its 
work.  It  became  apparent  that  the  opinions  of  courts,  rules  and 
decisions  of  commissions  and  of  experts,  and  such  other  general 
information  as  would  facilitate  the  work  of  rate  research,  should 
be  collated  and  made  readily  accessible  to  the  members  of  the 
Rate  Research  Committee  and  to  the  member  companies.  The 
following  outline  of  such  work  was  drawn  up  at  the  first 
meeting : 

I.  History  of  Rates 

A.  Proceedings  of  the  National  Electric  Light  Association. 

B.  Proceedings  of  other  associations. 

C.  Technical  papers. 

D.  Personal  data. 

II.  Court  Decisions  Relative  to  Rate  Regulation  in  the  United 

States  Applicable  to  Electric  Lighting 

A.  Supreme  Court. 

B.  Federal  Courts. 

C.  State  Courts. 

With  a  synopsis  of  decisions  and  with  such  comparisons  of 
disputed  points  as  may  be  necessary. 
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III.  History  of  Government  Regulation 

A.  Interstate  Commerce  Commission. 

B.  State  Legislatures  and  State  Public  Service  Commissions, 

with  a  comparison  of  laws,  rules,  opinions  and  decisions. 

IV.  Definitions 

A  determination  of  the  proper  definitions  of  all  electric  rate 
regulation  terms. 

V.  Rate  Preparation 

An  outline  of  the  proper  method  of  preparation  for  rate 
investigations  for  the  use  of  electric  light  companies. 
This  might  also  lead  to  suggestions  for  co-operation 
among  the  smaller  companies. 

VI.  Comparative  Rates 

A  comparison  of  the  rates  of  various  cities  and  a  study  of 
the  influence  upon  rates  of  such  conditions  as  the  exist- 
ence of  natural  gas,  the  availability  of  water  power, 
the  effects  of  State  or  city  rate  regulation,  and  the 
influence  of  neighboring  rates,  or  rate  methods  upon 
the  rates  of  cities. 

The  Committee  thereupon  appointed  a  secretary,  opened  an 
office  in  Chicago  and  employed  additional  help  for  this  work. 

It  was  the  intention  of  the  Committee  to  present  with  its 
1912  Report  at  least  a  part  of  this  compilation,  but  soon  after 
the  work  was  started,  its  vast  amount  of  detail  and  extreme 
importance  became  apparent,  and,  although  considerable  progress 
has  been  made  and  a  large  amount  of  information  is  now  at  the 
disposal  of  the  member  companies  upon  inquiry,  it  was  deemed 
advisable  to  continue  the  work  and  publish  a  separate  report 
later  in  the  year. 

This  work  also  developed  the  necessity  of  making  a  general 
classification,  including  definitions  of  all  rate  terms,  and  the  plan 
thus  enlarged  has  already  had  the  informal  approval  of  some  of 
the  commissions  regulating  electric  companies  and  of  associations 
interested  in  allied  industries. 

In  this  connection  the  Committee  recommends  that  the 
systematic  arrangement  of  rate  terms  and  definitions  be  com- 
pleted at  the  earliest  date,  and  that  the  result  be  referred  for 
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approval  or  criticism  to  other  interested  associations,  so  that 
eventually  there  may  be  established  through  the  National  Electric 
Light  Association  an  international  code  of  rate  terms  and 
definitions. 

MEMBER   COMPANY   ASSISTANTS 

The  special  work  of  the  Committee  could  not  be  carried  on 
by  any  single  individual,  and  it  became  necessary  to  appoint 
member  company  assistants  to  aid  in  this  work  throughout  the 
country.  The  Committee  at  this  time  wishes  to  express  its 
appreciation  of  the  loyal  support  and  co-operation  which  it  has 
received  from  these  assistants.  A  large  amount  of  valuable  data 
has  been  received,  and  local  news  and  decisions  have  been 
criticized  and  digested  by  those  most  familiar  with  the  facts. 
The  Committer  believes  that  this  will  result  in  each  company 
having  its  own  rate  expert,  and  may  eventually  evolve  a  corps 
of  efficient  men  who  will  be  in  complete  touch  with  the  rate 
situation  as  it  develops  and  able  to  give  ready  support  to  your 
Committee  in  its  work  and  aims. 

It  was  felt  that  much  of  the  data  received  by  the  Committee 
from  general  sources  and  from  assistants  had  an  immediate  value 
and  should  be  promptly  given  out  to  the  member  companies. 
The  Committee  has,  since  January  17,  issued  a  weekly  Bulletin 
to  its  member  company  assistants,  in  which  all  rate  information 
as  it  came  to  the  office  has  been  briefly  outlined. 

THE  WORK  OF  THE  RATE  RESEARCH  COMMITTEE 

RELATIVE  TO  EXISTING  REGULATIVE 

COMMISSIONS 

It  has  become  evident  that  an  extremely  important  work 
can  be  accomplished  by  this  Committee  relative  to  existing  public 
service  commissions  and  in  establishing  rate  standards  for  new 
commissions. 

This  has  been  pointed  out  by  the  Board  of  Gas  and  Electric 
Light  Commissioners  of  Massachusetts  in  one  of  its  decisions, 
in  which  it  says: 

"After  carefully  noting  the  various  schedules  of  rates 
of  the  companies  under  supervision  and  their  effect  upon 
revenues,  output  and  operating  efficiency,  two  things  are 
evident,  namely,  that  the  men   engaged  in  the  business 
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seem  agreed  upon  the  present  necessity  for  differential 
rates,  and  that  there  is  no  general  agreement  among  them 
as  to  the  theory  or  principles  upon  which  such  differential 
rates  should  be  based.  The  Board  believes  that  the  avail- 
able experience  is  not  yet  sufficient  for  reaching  any  just 
or  final  conclusion  as  to  the  expediency  of  prohibiting  or 
restricting  differential  rates." 

The  report  contains  a  hint  that  a  larger  agreement  among 
producers  of  electricity  as  to  the  whys  and  wherefores  of  rate 
making  will  be  of  decided  benefit  to  the  industry. 

This  statement  crystallized  the  feeling  that  your  Conunittee 
had  for  some  time  entertained,  and  in  presenting  the  conclusions 
reached  during  the  year  it  again  points  out  the  need  at  this  time 
of  the  National  Electric  Light  Association  taking  the  initiative 
in  the  rate  regulation  situation.  It  must  secure  uniformity  in 
its  rate  systems  and  definitions.  It  must  meet  fairly  its  differ- 
ences of  opinion  on  rate  theories  and  present  them  boldly. 

In  this  connection  it  may  be  pointed  out  that  ho  other 
utility  at  the  present  time  has  such  an  opportunity  presented 
to  it.  That  the  electric  light  industry  will  fail  to  see  and  meet 
this  situation  is  not  be  to  considered  for  one  moment.  It  has 
met  every  big  emergency  in  its  history  promptly  on  time,  and 
sometimes  before  the  actual  necessity  arose,  and  that  it  will 
repeat  itself  in  this  instance  is  to  be  expected,  absolutely. 


CONCLUSIONS 


The  Committee  also  submits  the  following  memorandum 
giving  the  trend  of  its  discussion  and  the  result  of  its  delibera- 
tions during  the  year  as  to  the  form  in  which  rates  should  appear. 

General 

The  great  necessity  of  adopting  as  rapidly  as  possible,  uni- 
form methods  of  charging  for  central-station  service  has  already 
been  pointed  out.  It  is  not  alone  sufficient  that  some  general 
policy  of  rate  making  be  recognized  by  the  several  companies, 
but  it  is  very  desirable  that  the  actual  form  in  which  the  rates 
are  placed  before  the  public  should  be  as  nearly  alike  as  possible. 

The  Committee  believes  that  retail  rates  quoted  in  schedules 
may  be  gross  rates,  subject  to  a  moderate  cash  discount  for  pay- 
ment within  fifteen  days  or  less  from  date  of  bill.  Giving  half 
the   cash   discount   during   the   succeeding   ten   days   has   been 
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adopted  by  some  companies  and  found  to  expedite  collections 
and  promote  friendly  relations  with  the  consumer. 

The  question  often  arises  whether  it  is  better  to  have,  say 
a  2o-cent  rate  with  a  2-cent  allowance  for  prompt  payment,  or 
an  i8-cent  rate  with  a  2-cent  penalty  for  slow  payment.  The 
latter  has  an  apparent  advantage  in  that  the  list  price  is  lower, 
but  the  former  has  the  advantage  of  being  more  popular  with 
customers,  and  we  recommend  it  since  there  is  no  reason  why  the 
net  price,  rather  than  the  list  price,  should  not  be  used  for  all 
advertising  purposes,  as,  for  instance:  "The  electric  company 
has  reduced  its  net  rate  on  bills  paid  within  fifteen  days  to  .... 
cents  per  kilowatt-hour." 

The  specific  recommendations  of  the  Committee  regarding 
forms  of  rates  to  be  considered  for  the  several  distinct  classes 
of  customers  are  given  herewith. 

Customer^  of  Large  Size 

The  Committee  agrees  unanimously  in  recommending  that 
all  large  customers  be  charged  on  ^  schedule  making  separate 
and  distinct  demand  and  energy  charges.  They  recognize, 
however,  that  there  are' local  conditions  under  which  quantity 
discounts,  or  a  straight  line  or  block  rate  involving  quantity, 
seem  desirable.  The  unit  charges  per  kilowatt  of  annual 
maximum  demand  and  per  kilowatt-hour  consumed  may  be 
made  to  decrease  respectively  with  an  increase  in  the  number 
of  units  of  annual  maximum  demand,  and  the  number  of 
units  of  energy  consumed  monthly,  according  to  a  block 
system,  applying  to  both  the  demand  and  energy  charges. 
By  allowing  the  unit  charges  to  decrease  in  this  way  the  equiva- 
lent of  a  customer  charge  is  worked  into  the  rate  schedule. 

Feature  Rates 

The  Committee  believes  that  for  storage  battery  charging, 
for  refrigeration  and  for  other  similar  classes  of  business  still 
lower  rates  can  properly  be  made,  for  which  separate  schedules 
may  be  desirable. 

Lamp  Renewals 

The  Committee  believes  that  it  is  for  the  best  interest  of 
central  stations  and  the  public  that  the  rate  for  electricity  should 
be  such  as  to  permit  the  free  renewal  of  standard  lamps  and  the 
offering  of  other  lamps  at  such  low  prices  as  to  prevent  dealers 
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from  competing  with  inferior  lamps;  or,  if  this  policy  is  not 
adopted,  the  offering  of  lamps  only  at  such  prices  as  to  encourage 
dealers  to  compete  with  a  good  quality  of  lamp. 

Minima 

There  should  be  an  appropriate  minimum  charge  per  cus- 
tomer. There  should  be  a  minimum  charge  per  kilowatt  for 
auxiliary  or  break-down  service.  There  should  be  a  guarantee 
of  income  in  contracts  which  require  extensions  to  plant  or  lines 
and  which  might  otherwise  be  unprofitable. 

Subject  to  these  minima,  the  company  should  have  for  ordi- 
nary conditions  a  maximum  rate  per  kilowatt-hour. 

Modification  Necessary  for  Small  Consumers 

Differences  of  opinion  exist  in  regard  to  the  modifications 
that  should  be  introduced  when  the  size  of  the  customer  to 
whom  the  demand  rate  for  large  customers  applies  decreases  to 
a  certain  limit,  the  value  of  which  is  also  open  to  discussion. 
The  line  of  demarcation  between  large  and  small  consumers 
should  be  drawn  somewhere  between_$50  and  $200  per  month  for 
light,  and  somewhere  between  $10  and  $100  per  month  for  power. 
While  it  is  entirely  possible  to  measure  both  the  maximum  demand 
and  the  energy  consumed  in  the  case  of  large  consumers,  it  is 
obviously  impracticable  at  present  to  go  into  such  refinements 
in  the  case  of  smaller  consumers,  and,  as  a  consequence,  certain 
approximations  must  be  made  in  fixing  the  cost  of  service  to 
the  small  consumer,  which  in  turn  require  some  average  condition 
to  be  recognized  as  a  basis  for  calculation.  To  just  what  extent 
it  is  desirable  or  necessary  to  average  the  conditions  under 
which  service  is  rendered  to  the  small  consumer  is  the  point  upon 
which  the  Committee  has  been  unable  to  agree. 

Modification — Using  a  Single  Rate  for  Small  Consumers 

On  the  one  hand,  all  customers  less  than  a  certain  size  may 
be  averaged  in  one  large  group  regardless  of  load-factor,  and  a 
kilowatt-hour  rate  applied  to  all  alike,  the  only  differential  recog- 
nized being  one  based  entirely  upon  the  quantity  of  energy  used. 
This  method  of  treatment  leads  to  the  adoption  of  a  block  rate 
embodying  kilowatt-hour  charges  only  for  all  consumers  not 
previously  considered  as  large  customers.    The  reduction  in  kilo- 
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watt-hour  rate  to  customers  using  fairly  large  quantities  of 
energy  has  the  effect  of  introducing  into  their  bills  the  equiva- 
lent of  a  customer  charge.  The  general  level  of  the  kilowatt-hour 
charges  in  this  rate  would,  of  course,  be  higher  than  in  the 
case  of  the  rate  for  large  consumers,  in  order  to  cover  the  demand 
and  customer  charges  involved  in  rendering  service  to  the  aver- 
age small  consumer.  This  rate  should  carry  with  it  a  suitable 
form  of  minimum.  The  first  step  in  such  a  block  rate  could 
mcludc  so  many  kilowatt-hours  that  the  average  residential  con- 
sumer would  receive  his  entire  energy-supply  at  a  straight-line 
meter  rate,  thus  presenting  to  him  an  extremely  simple  rate  and 
one  that  he  can  readily  understand.  As  this  rate  gives  to  all 
small  consumers,  both  residential  and  commercial,  a  charge 
based  entirely  on  a  quantity  of  energy  consumed  each  month 
larger  than  the  average  residential  customer  is  likely  to  use, 
it  does  not  offer  him  a  very  great  incentive  to  adopt  any  of 
the  electrical  devices  which  add  so  greatly  to  the  convenience 
and  utility  of  electric  service. 

Modification — Using  a  Two-Charge  Rate  for  Small  Consumers 
The  desirability  of  more  strongly  encouraging  long-hour 
use  of  service  has  led,  on  the  other  hand,  to  the  recognition  of  a 
rate  which  will  give  even  the  smallest  consumer  the  advantage  of 
a  decreasing  unit-charge  for  energy  with  increasing  load-factor. 
To  accomplish  this  a  two-charge  system  which  recognizes  the 
demand  and  the  energy  consumption  as  independent  elements 
in  the  cost  of  service  is  required,  as  in  the  case  of  the  large 
consumer.  Under  such  a  system  the  small  customer  receives  a 
like  benefit  of  long-hour  use  of  his  service,  even  where  the 
quantity  of  energy  consumed  would  of  itself  not  warrant  a 
reduction  in  his  unit-charge  under  the  block  kilowatt-hour  rate. 

Form  of  Two-Charge  Rate  for  Small  Commercial  Consumers 

In  order  that  a  customer  may  receive  some  benefit  from  the 
long-hour  use  of  his  service,  a  differential  rate  must  be  estab- 
lished involving  the  elements  of  both  demand  and  energy  con- 
sumption. In  the  case  of  small  commercial  consumers,  a 
majority  of  the  Committee  recommend  that  a  method  of 
charging  apply  as  indicated  in  the  schedule  of  rates  shown  on 
Sheet   2,    with    the   understanding   that   the   electrical   demand 
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(always  measured  in  the  case  of  the  large  consumer)  may  be 
estimated,  if  desired,  for  the  small  commercial  installations  on 
the  basis  of  connected  load.  It  is  believed  that  even  the  smallest 
commercial  installation  would  accept  a  rate,  making  separate 
demand  and  energy  charges,  without  question,  and  as  such  a 
rate  is  the  simplest  form  of  a  two-charge  rate  it  is  recommended 
for  adoption  wherever  possible. 

Demand  Element  in  Two-Charge  R/ate  for  Small  Consumers 

While  it  is  believed  by  many  that  the  actual  measured  elec- 
trical demand  of  the  small  consumer  is  the  theoretically  correct 
demand  basis  of  a  two-charge  rate,  and  that  it  will  ultimately 
prove  to  be  the  general  basis  used,  there  are  certain  reasons  why 
such  an  electrical  basis  of  demand  rating  cannot  be  adopted 
exclusively  for  commercial  use  at  the  present  time. 

First. — There  is  at  the  present  moment  no  reliable  device 
on  the  market  for  measuring  electrical  demand  generally  at  a 
cost  sufficiently  low  to  admit  of  its  application  to  consumers  of 
small  size. 

Second. — In  residential  service,  the  lighting  demand  con- 
stitutes at  present  the  greatest  average  demand,  but  it  by  no 
means  represents  the  greatest  individual  maximum  demand, 
taking  into  account  the  use  of  heating  and  cooking  devices  and 
other  power  applications.  However,  the  diversity-factor  apply- 
ing to  the  use  of  such  apparatus  is.  so  great  at  present  that  it  is 
not  deemed  wise  to  adjust  the  demand  charges,  properly  deter- 
mined by  the  lighting  load,  on  a  basis  which  would  at  this  time 
include  other  applications  of  service.  When  these  other  applica- 
tions become  of  more  than  incidental  importance  in  affecting 
the  demand  of  any  individual  group  of  customers,  they  should 
properly  be  considered  in  establishing  the  electrical  demand  as 
a  basis  for  rates.  Until  that  time  arrives  the  fact  that  the  heating 
and  cooking  devices  are  used  on  the  customer's  lighting  circuits 
makes  it  impracticable  to  separately  •  measure  or  control  the 
lighting  demand  without  also  bringing  the  heating  and  cooking 
demand  into  consideration,  which,  as  just  pointed  out,  is  not  a 
desirable  thing  to  do  at  present. 

Form  of  Two-Charge  Rate  for  Residential  Consumers 

In  the  case  of  residential  service,  it  is  not  considered  advis- 
able to  attempt  to  make  separate  and  distinct  demand  and  energy 
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charges,  for,  to  the  residential  consumer,  whose  use  of  service 
may  vary  greatly  from  month  to  month,  a  fixed  monthly  demand 
or  "service  charge,"  as  he  regards  it,  appears  very  burdensome 
and  unjust.  In  order  to  overcome  this  objectionable  feature  it 
is  recommended  that  a  rate  involving  the  use  of  a  certain  amount 
of  energy,  as  explained  later,  at  a  primary  rate  per  kilowatt- 
hour  each  month  before  a  lower  secondary  rate  applies,  and 
embodying  a  suitable  minimum,  be  adopted  for  residential  service. 

Two-Charge  Rate  for  Residential  Consumers 

Under  the  form  of  a  two-charge  rate  recommended  for 
residence  business,  the  customer  pays  for  a  certain  number  of 
kilowatt-hours  consumed  each  month  at  a  primary  rate,  and  foi 
all  kilowatt-hours  in  excess  of  this  quantity  at  a  lower  or  second- 
ary rate.  In  some  cases  a  still  lower  tertiary  rate  is  applied  to 
all  energy  consumed  in  excess  of  the  amount  required  at  a 
primary  and  secondary  rate.  The  number  of  kilowatt-hours  thai 
must  be  consumed  at  each  higher  rate  before  the  next  lowei 
rate  applies  ordinarily  depends  upon  the  customer's  demand.  By 
making  the  number  of  units  to  be  used  at  the  primary  rate  equal 
to  a  constant  plus  some  function  of  the  consumer's  demand,  or 
by  decreasing  the  number  of  hours'  use  of  demand  at  the  primar> 
rate  as  the  demand  increases,  the  equivalent  of  a  customer  charge 
is  embodied  in  the  schedule.  The  action  of  this  rate  is  obvious. 
The  fixed  charges  are  covered  by  the  difference  between  the 
low  final  rate  and  the  primary  rate  which  applies  to  the  pre- 
determined quantity  of  energy  used  at  the  primary  rate. 

Minimum  Demand  in  Two-Charge  Rate  for  Small  Consumers 

While  the  demand  for  small  consumers  should  be  based 
primarily  on  electrical  demand,  there  are  excellent  reasons  for 
establishing  certain  minimum  values  of  demand  for  these  con- 
sumers, depending,  in  the  case  of  commercial  service,  on  the 
connected  load,  and,  in  residential  service,  on  the  floor  area 
or  number  of  rooms.  It  is  the  understanding  that  in  ordinary 
cases  the  demand  as  established  by  this  minimum  will  be  used 
in  place  of  the  measured  electrical  demand,  thus  not  only  saving 
a  great  deal  of  expense  by  eliminating  measurement  of  the 
demand  of  the  small  customer,  but  at  the  same  time  assuring 
the  station  a  minimum  return  from  the  small  consumer  which 
is  to  some  de.q:ree  fixed  by  the  value  of  the  service  to  him. 
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Lamp  Efficiency  and  Minimum  Demand 

A  very  important  reason  for  establishing  a  minimum  deniand 
to  apply  to  the  small  customer  served  on  a  two-charge  system 
is  involved  with  the  efficiency  with  which  energy  is  utilized  in 
lighting.  The  efficiency  of  light  production  is  unsettled,  not  only 
because  changes  are  now  being  generally  made  by  customers  to 
the  more  efficient  types  of  incandescent  lamp,  but  also  because 
lamps  of  lower  wattage  and  higher  efficiencies  seem  inevitable. 
Until  the  probable  limit  of  development  can  be  more  fully 
predicted,  or  until  the  growth  of  other  applications  of  service 
makes  the  lighting  demand  of  incidental  importance,  the  central- 
station's  fixed  service  and  demand  charges  must  be  protected  by 
the  rate  schedule.  It  is  obvious  that  the  fixed  charges  of  central 
stations  would  not  be  reduced  by  any  general  and  sudden  decrease 
in  the  present  electrical  demand,  which  would  simply  leave 
a  portion  of  the  generating  equipment  idle,  and  as  such  a  general 
reduction  is  at  least  not  beyond  the  bounds  of  probability  as 
long  as  the  lighting  service  retains  its  present  importance  and 
the  incandescent  lamp  seems  capable  of  so  much  further  improve- 
ment, it  is  advisable  to  provide  a  minimum  below  which  the 
electrical  demand  shall  not  fall  in  the  case  of  each  consumer, 
such  minimum  being  based  on  some  approximate  measure  of  the 
value  of  his  lighting  service.  For  residential  customers,  this 
general  idea  finds  expression  in  rates  involving  the  use  of  floor 
area  or  active  rooms,  as  in  Detroit,  Milwaukee,  St.  Louis  and 
Toronto. 

Rate  for  Very  Small  Consumers 

In  certain  sections  of  the  country  local  conditions  indicate 
the  necessity  of  providing  an  extremely  cheap  and  simple  method 
of  serving  consumers  of  very  small  size.  Consumers  whose 
maximum  demand  would  fall  between  lOO  and  300  watts  could 
probably  be  charged  on  a  pure  demand  rate,  the  demand  being 
controlled  by  some  form  of  current  limiting  device,  several  types 
of  which  are  on  the  market.  The  customer  under  such  a  rate 
pays  a  fixed  monthly  charge  per  watt  of  maximum  demand  for 
which  his  controller  is  set.  Theoretically  the  unit  demand-charge 
should  decrease  with  the  size  of  the  customer,  in  order  to  provide 
the  equivalent  of  a  customer  charge  (as  in  the  rates  for  large 
users),  but  practically  it  is  hardly  necessary  to  go  into  such 
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detail.  Under  such  a  rate  the  customer's  bill  is  the  same  from 
month  to  month,  which  meets  with  his  approval,  the  billing  is 
simplified  and  the  periodic  reading  of  meters  as  well  as  a  large 
part  of  the  meter  expense  is  eliminated. 

Desirability  of  Having  Controlled  Flat  Rate  for  Very  Small 
Customers 

A  demand  rate  for  the  very  small  consumer  will  generally 
serve  to  introduce  electric  service  where  it  would  otherwise 
remain  unknown,  and  as  the  consumer  grows  in  size  or  wishes 
to  take  advantage  of  heating  and  cooking  devices  he  will  naturally 
be  transferred  to  rates  that  permit  of  their  use.  It  must  be 
distinctly  remembered  that,  while  there  may  be  many  localities 
where  the  need  of  such  a  rate  is  not  felt,  in  many  others  it  would 
prove  profitable.  The  Committee,  in  attempting  to  make  its 
report  of  widest  and  most  general  use,  has  of  necessity  adopted 
several  view-points  and  endeavored  to  recommend  as  few  rates 
as  possible  to  cover  the  fundamentally  different  local  conditions 
which  it  recognizes  as  existing. 
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Consumer 

Type  op  Rate 

Recommended 

Large  Consumers, 
Lighting  and  Power. 

A  block   rate  making  separate  demand  and 
energy  charges,  or  under  special  local  condi- 
tions, a  straight  line  or  block  rate,  involving 
quantity  discounts,  may  seem  desirable. 

Consumers   Whose 

Use   has 
Special   Features. 

Small  Consumers, 

Commercial 

Lighting  and  Power. 

A  lower  block  rate 
making  separate  de- 
mand     and      energy 
charges. 

Either 
.  A  block  rate  mak- 
ing separate  demand 
and   energy   charges. 
Based  on  electrical 
demand  with  a  mini- 
mum demand. 

OR 

Straight  line  meter 
rate  carrying  kw-hr. 
charges  only. 

Suitable  minimum. 

OR 

A  straight  line  or 
block    rate    carrying 
kw-hrs.  charges  only. 

Suitable  minimum. 

Small  Consumers, 
Residential. 

Either 
A  two-charge  rate 
based     on     demand, 
with  a  minimum  de- 
mand estimated  on  a 
floor   area    or   room 
basis. 

and/or 
A  straight  line  or 
block    rate    carrying 
kw-hrs.  charges  only. 

Suitable  minimum. 

OR 

Very  Small 

A  demand-rate  based 
on  controlled  or  lim- 
ited demand. 

Residences. 

_.._ 

Summary 

To  sum  up  the  general  situation  briefly  the  Committee 
recommends  that  the  foregoing  rates  be  made  to  consumers  of 
the  several  classes  mentioned. 


RATE   DEFINITIONS 
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The  Committee  has  approved  the  following  definitions  of  the 
various  methods  of  charge  for  electric  service: 

Flat  Rate 

The  term  **Flat  Rate"  is  applicable  to  any  method  of  charge 
for  electric  service  which  is  based  on  the  consimier's  installation 
of  energy-consuming  devices  or  on  a  fixed  sum  per  consumer. 
Meters  are  not  used. 
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Demand  Rate 

The  term  "Demand  Rate"  is  applicable  to  any  method  of 
charge  for  electric  service  which  is  based  on  the  maximum 
demand  during  a  given  period  of  time.  The  demand  is  expressed 
in  such  units  as  kilowatts  or  horse-power.  Maximum-demand 
indicators  or  graphic  meters  are  used. 

Meter  Rate 

'  The  term  "Meter  Rate"  is  applicable  to  any  method  of 
charge  for  electric  service  which  is  based  on  the  amount  used. 
This  amount  is  expressed  in  units,  as  kilowatt-hours  of  elec- 
tricity.   Integrating  meters  or  graphic  meters  are  used. 

Consumer's  Output  Rate 

The  term  "Consumer's  Output  Rate"  is  applicable  to  any 
method  of  charge  for  electric  service  based  on  the  consumer's 
output.  The  unit  of  the  consumer's  output  may,  for  example, 
be  a  gallon  of  water  pumped,  a  barrel  of  flour,  or  a  ton  of  ice 
made. 

Two-Charge  Rate 

The  term  "Two-Charge  Rate"  is  applicable  to  any  method 
of  charge  for  electric  service  in  which  the  price  per  unit  of 
metered  electric  energy  for  each  bill  period  is  based  upon  both 
the  actual  or  assumed  quantity  of  electric  energy  consumed  and 
the  actual  or  assumed  capacity  or  demand  of  the  installation. 

Three-Charge  Rate 

The  term  "Three-Charge  Rate"  is  applicable  to  any  method 
of  charge  for  electric  service  in  which  the  charge  made  to  the 
consumer  for  each  bill  period  consists  of  (a)  a  sum  based 
upon  the  quantity  of  electric  energy  consumed,  (b)  a  sum  based 
upon  the  actual  or  assumed  capacity  or  demand  of  the  installa- 
tion, (c)  a  charge  per  consumer. 

Straight  Line 

The  term  "Straight  Line,"  as  used  in  connection  with  and 
as  applied  to  any  method  of  charge,  indicates  that  the  price 
charged  per  unit  is  constant,  i.  e,,  does  not  vary  on  account  of 
any  increased  or  decreased  number  of  units.     The  total  sum  to 
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be  charged  is  obtained  by  multiplying  the  total  number  of  units 
by  the  price  per  unit. 

Block 

^  The  term  "Block,"  as  used  in  connection  with  and  as  applied 
to  any  method  of  charge,  indicates  that  a  certain  specified  price 
per  unit  is  charged  for  all  or  any  part  of  a  block  of  such  units, 
and  reduced  prices  per  unit  are  charged  for  all  or  any  part  of 
succeeding  blocks  of  the  same  or  a  different  number  of  such 
units,  each  such  reduced  price  per  unit  applying  only  to  a  particu- 
lar block  or  portion  thereof.  The  total  sum  to  be  charged  is 
obtained  by  multiplying  the  number  of  units  in  the  first  block 
by  the  price  per  unit  for  that  block  and  adding  thereto  the  number 
of  units  in  the  second  block  times  the  price  per  unit  for  that 
block,  and  so  on  until  the  sum  of  the  units  falling  within  the 
different  blocks  equals  the  number  of  units  to  be  charged  for. 

Step 

The  term  "Step,"  as  used  in  connection  with  and  as  applied 
to  any  method  of  charge,  indicates  that  a  certain  specified  price 
per  unit  is  charged  for  all  or  any  part  of  a  specified  number  of 
units,  with  reductions  in  the  price  per  unit  based  upon  increases 
in  the  number  of  units  according  to  a  given  schedule.  The 
total  sum  to  be  charged  is  obtained  by  multiplying  the  total 
number  of  units  by  the  price  applying  for  this  number  of  units, 
or  by  the  primary  price,  and  deducting  the  discount  applying  for 
this  number  of  units. 

These  definitions  were  originally  suggested  by  the  Second 
Public  Service  District  Committee  on  Gas  and  Electric  Schedules, 
New  York  State,  and  were  finally  adopted  at  a  joint  meeting  of 
that  Committee  and  the  Rate  Research  Committee.  They  have, 
furthermore,  been  approved  by  the  Committee  on  Terminology. 

RATE   SCHEDULES 

Many  commissions  have  already  required  the  filing  of  rate 
schedules.  Three  commissions  have  required  it  since  January 
I,  1912.  The  preparation  of  rate  schedules  and  the  proper 
filing  and  publishing  of  the  same  is  a  mechanical  operation,  but 
no  feature  of  utility  publicity  establishes  more  clearly  in  the 
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minds  of  the  public  the  feeling  of  security  and  of  the  ultimate 
fairness  of  a  public  service  corporation. 

The  Committee,  therefore,  recommends  the  adoption  of  the 
forms  of  schedule  annexed  to  this  report,  which  in  general 
conform  to  the  schedules  required  by  public  service  commissions 
at  the  present  time.  The  Committee  further  suggests  that 
member  companies  file  such  schedules  regularly  with  the  National 
Electric  Light  Association  as  soon  as  possible,  and  we  hope  not 
later  than  September  i,  19 12,  for  the  information  of  other  member 
companies,  and  so  that  the  company  filing  the  schedule  can,  if  it 
desires,  obtain  the  benefit  or  the  advice  and  criticism  of  the  Rate 
Research  Committee.  This  would  place  a  more  complete  set  of 
rate  schedules  from  member  companies  on  file  in  the  central  office 
and  facilitate  the  sending  out  of  rate  information  on  demand. 
Such  companies  as  are  already  filing  their  schedules  with  commis- 
sions or  local  authorities  could  without  much  trouble  send  an  addi- 
tional copy  to  the  Association  and  get  the  benefit  of  the  advice 
and  criticism  of  the  Rate  Research  Committee.  The  education 
on  rate  matters  which  member  companies  themselves  will  get  in 
the  compiling  and  filing  of  schedules  will  be  most  useful,  and  the 
effect  of  having  previously  filed  schedules  with  the  National 
Electric  Light  Association  will  have  a  very  desirable  influence 
upon  new  commissions  as  they  may  be  formed. 

RECOMMENDATIONS     RELATIVE    TO     FORM     AND 
CONSTRUCTION   OF   SCHEDULES 

Sise  and  Arrangement 

Scliedules  are  to  be  made  up  of  loose-leaf  sheets  of  a  size 
8  in.  by  II  in.,  sufficient  in  number  to  cover  the  matter  to  be 
contained,  and,  when  complete,  so  fastened  together  that  any 
sheet  may  be  removed  and  a  new  sheet  substituted  or  additional 
sheets  added. 

Schedules  may  be  printed,  mimeographed  or  typewritten. 

A  complete  form  of  the  schedule  matter  consists  of : 

A.  One  sheet  for  the  title  page. 

B.  One  sheet  for  the  table  of  contents. 

C.  One  or  more  sheets  for  each  rate  table. 

D.  One  or  more  sheets  on  which  to  give  the  terms  and 

conditions. 
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E.  One  or  more  sheets  on  which  to  give,  definitions  of 

terms  used  in  the  schedule  and  to  explain  refer- 
ence marks  used  in  the  schedule. 

F.  One  or  more  sheets  on  which  to  give  standard  riders 

applicable  to  the  schedules. 

G.  One  or  more  sheets  on  which  to  give  price  of  lamps 

to  consumers. 
The  sheets  should  always  be  numbered  and  arranged  in 
the  order  noted  above. 

Title  Page 

The  title  page  shall  show  the  following  information : 

A.  Number  of  the  schedule  with  a  prefix,  being  the 

abbreviated  name  of  the  company,  as  Blank  Elec. 
Co.  For  example,  the  first  schedule  would  be 
Blank  Elec.  Co.,  Schedule  No.  i. 

B.  The  name  of  the  corporation  issuing  the  schedule. 

C.  The  territory  or  territories  supplied. 

D.  The  day,  month  and  year  on  which  the  schedule  is 

issued. 

E.  The  day,  month  and  year  on  which  the  schedule  is 

to  take  effect. 

F.  The  number  of  sheets  included  in  and  comprising 

the  schedule. 

Table  of  Contents 

The  table  of  contents  should  give  a  full  and  complete  state- 
ment in  alphabetical  order  of  the  location  where  information 
under  general  headings,  by  subjects,  will  be  found,  specifying 
sheet  number  or  numbers. 

Rate  Tables 

On  the  rate  table  sheets  a  general  title  to  the  rates  should  be 
given,  and  also  a  letter,  and  throughout  the  schedule,  wherever 
such  rate  is  referred  to,  reference  to  it  should  be  given  by  its 
letter.  Each  rate  table  should  contain,  in  the  order  of  arrange- 
ment  given,  the  following: 

A.  Character  of  Service. — Under  this  heading  should 
be  stated  the  exact  class  of  consumers,  to  whom 
the  rate  shall  apply,  and  any  limitation  applicable 
to  that  class. 
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B.  ftATE. — The  basis,  or  unit  rate  or  rates,  or  series 

of  unit  rates,  used  in  compiling  the  total  charge 
to  the  consumer.  When  a  system  of  block  or  step 
discounts  from  a  base  rate  is  used  instead  of  a 
series  of  unit  rates,  such  discounts  must  here  be 
shown.  Such  discounts  should  not,  however,  be 
confused  with  prompt-pa)rment  discounts. 

C.  Discounts. — If  any  discounts  or  reduction  in  unit 

rates  are  allowed  for  prompt  payment,  or  delayed 
payment  penalties,  such  discounts  or  reductions 
or  penalties  must  be  given  under  this  heading, 
with  a  clear  explanation  of  the  conditions  under 
which  discounts  are  allowed. 

D.  Minimum    Charges. — ^The    amount    of    minimum 

charges  to  be  guaranteed,  if  any  is  required,  and 
on  what  such  charges  are  based,  if  not  given  in 
the  rate. 

E.  Lamp  Renewals. — Reference  should  here  be  made 

as  to  whether  standard  lamps  are  renewed  free, 
or  whether  a  discount  or  allowance  is  made  in 
consideration  of  the  consumer  paying  for  his  own 
lamps. 

F.  Standard  Riders. — All  riders  which  may  apply  to 

this  contract  are  to  be  referred  to  at  this  point, 
reference  being  made  to  the  number  given  in  the 
list  of  riders  upon  a  later  sheet  or  sheets  in  the 
schedule. 

G.  Term   of    Contract. — The   time   of   the   contract 

relative  to  its  duration,  or  term,  or  cancellation, 
should  here  be  noted. 

Terms  and  Conditions 

On  the  terms  and  conditions  sheets  give  all  the  terms  and 
conditions  which  in  any  way  may  affect  the  furnishing  in  the  first 
instance,  and  the  continuance  or  discontinuance,  in  the  second 
instance,  of  the  service.  Many  companies  have  found  it  pos- 
sible to  use  one  set  of  terms  and  conditions  for  all  rates,  and  it 
is  therefore  recommended  that  general  terms  and  conditions  be 
drafted  applicable  to  all  contracts. 
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Explanation  of  Terms  and  Definitions 

On  the  sheets  where  information  under  this  caption  is  to 
be  shown  should  be  given  an  explanation  of  the  technical  terms 
used  in  the  schedule  or  generally  applicable  to  the  electric  light 
and  power  business. 

All  definitions  of  terms  and  explanation  of  symbols,  abbre- 
viations or  reference  marks  should  be  arranged  ill  logical 
sequence  in  such  manner  that  they  may  be  readily  referred  to. 

Standard  Riders 

A  complete  list  should  be  given  of  all  standard  riders 
applicable  to  any  contract  listed  on  the  rate  sheets,  each  under 
separate  number,  so  that  any  such  rider  may  be  readily  identified 
and  referred  to  on  the  rate  sheets  by  its  number. 

Price  of  Lamps 

On  this  sheet  should  be  given  a  list  of  all  standard  lamps 
which  are  to  be  furnished  free  to  consumers  entitled  to  free 
lamps.  In  another  column  should  be  added  the  prices  to  con- 
sumers not  entitled  to  free  lamp  renewals.  On  this  page  should 
also  be  given  the  prices  of  lamps  under  any  other  conditions 
which  may  exist.  If  special  prices  are  made  for  the  rental  of 
arc  lamps,  fixtures,  signs  or  other  appliances,  they  should  be 
added  on  this  sheet. 

RECOMMENDATIONS  FOR  ISSUING  AND  FILING 
SCHEDULES 

The  Committee  recommends  for  the  issuance  and  filing  of 
schedules  with  the  National  Electric  Light  Association  the 
following : 

That  member  companies  file  their  schedules  with  the 
National  Electric  Light  Association,  on  or  before  September, 
1912. 

In  the  form  of  schedule,  the  Committee  recommends  that 

each  sheet,  composing  a  complete  schedule,  be  issued  as  an 

original  sheet  to  the  particular  schedule  of  which  it  is  a  part, 

and  that  each  such  sheet  be  numbered  consecutively,  commencing 

with  No.  I,  not  counting  the  title  page,  and  also  that  each  sheet 

show  the  date  of  issue  and  effect.     The  Committee  further 

recommends  that,  as  occasion  arises  for  a  new  sheet,  it  be  sub- 
voi.  1—7 
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stituted  by  showing  at  the  top  of  the  new  sheet  the  same  number, 
that  It  is  1st  Revised  Sheet  No.  — ,  and  that  it  cancels  the  original 
sheet,  and  at  the  bottom  of  the  new  sheet  the  date  of  issue  and 
effect  of  the  sheet  which  it  supersedes.  In  this  way,  schedules 
may  be  kept  up-to-date  with  a  minimum  expense  and  a  new 
schedule  would  be  required  only  when  an  entire  change  is  made. 
G)nforming  to  custom,  the  G^mmittee  suggests  that  when 
transmitting  copies  of  schedules  or  amendments  thereto  for 
filing,  they  shall  be  accompanied  by  a  letter  in  the  following  form : 


(Name  of  Corporation) 

(Date) 

Advice  No 

To  THE  National  Electric  Light  Assooation. 

Accompanying  schedule  is  sent  to  you  for  filing,  in 
compliance  with  resolution  adopted  by  the  National  Elec- 
tric Light  Association,  June  14,  1912. 
Schedule  Blank  Electric  Cx>. 

No 

Effective 19 


(Signature   of   Filing  Agent) 


Or,  in  case  of  filing  a  supplemental  sheet  to  a  contract,  the 
following  letter  of  transmittal : 


(Name  of  (Corporation) 

(Date) 

Advice  No 

To  THE  National  Electric  Light  Association  : 

Accompanying  supplement  is  sent  to  you  for  filing, 

in  compliance  with  resolution  adopted  by  the  National 

Electric  Light  Association,  June  14,  1912. 

Sheet  No.  5  to 

Blank  Electric  Co.'s  Schedule  No.  i, 

Effective  December  i,  1912, 
Superseding 

Sheet  No.  5, 
Effective  July  I,  1912. 


(Signature  of  Filing  Agent) 
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That  the  companies  transmit  such  schedules  or  supplemental 
sheets  in  duplicate  with  a  duplicate  letter  of  transmittal,  the 
Association  to  return  one  letter  and  schedule  or  supplemental 
sheet  properly  stamped  to  show  that  the  schedule  or  supplemental 
sheet  is  on  file. 

The  Committee  further  recommends  that  it  is  advisable  that 
every  company  shall  post  in  a  conspicuous  place,  in  its  main 
office  and  in  each  of  its  branch  offices,  a  notice  to  the  effect  that 
copies  of  the  schedules  of  rates  applying  in  the  territory  have 
been  filed  with  the  National  Electric  Light  Association,  and  that 
they  m?iy  be  inspected  at  any  of  the  offices  of  the  company  by 
any  one  desiring  to  do  so. 

Note — Street  Lighting  Contracts  have  not  been  considered 
by  the  Committee,  the  matter  being  left  to  next  year's  Committee. 
Member  companies  can,  however,  refer  to  the  Report  of  the 
Rate  Committee  of  the  New  England  Section  of  the  National 
Electric  Light  Association  read  in  1912. 

fE.  W. 


Committee 


f.  Xjloyd,  Chairman  ff 


L 


/' 


L.   H.   CONKUN 
S.   E.  DOANE 

R.  S.  Hale 
A.  S.  HUEY 
J.  D.  Lyon 
R.  A.  Philip 

W.   H.   WiNSLOW 

W.  J.  Norton,  Secretary 
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SUMMARY  OF   RECOMMENDATIONS  CONTAINED 
IN  THE  1912  REPORT  OF  THE  RATE 
RESEARCH  COMMITTEE 

1.  That  the  work  of  compiling  all  available  electric  rate 
information  be  pushed  to  an  early  completion  and  published. 

2.  That  the  plan  of  appointing  member  company  assist- 
ants to  the  Rate  Research  Committee  be  continued,  and  that 
the  weekly  Rate  Research  Bulletin  be  sent  to  them,  the 
expense  to  be  arranged  for  by  the  Executive  Committee. 

3.  That,  in  general,  the  Cpmmittee  recommends  either  a 
Demand  or  a  Straight  Line  Meter  Charge  for  small  business, 
and  a  charge  based  upon  demand  for  large  business. 

4.  That  all  Member  Companies  adopt  the  form  of 
schedules  recommended  by  the  Committee  and  arrange  to 
file  and  publish  the  same  with  the  National  Electric  Light 
Association  as  soon  as  possible  and  not  later  than  September, 
1912. 
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Title  Sheet  Blank  elcc.  Co.  Schedule  no.  l 


This  tariff  is  complete  and 
contains  all  effective  changes. 


BLANK    ELECTRIC    COMPANY 

Schedule  of  Rates 

for 

ELECTRIC  LIGHT  AND  POWER 

(Here  insert  the  territory  which  the  company  covers) 

Original  Schedule 

Issued  June  1,  1912  Effective  July  1,  1912 

Filed*  June  1,  1912  National  Electric  Light  Association 

Individual  sheets  issued  and  effective  as  noted  thereon. 

By  JOHN  DOE,  Pnsidcnt 

60  MAIN  STREET 

CITY,  STATE 
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(Description  to  Face  1st  Sheet  no.  2) 


EXPLANATION  OF  GENERAL  RATE... A. 

The  general  rate  recommended  on  the  opposite  page  is  an  alternate 
to  the  straight  line  meter  rate  shown  on  the  following  page.  Either  one 
is  recommended  by  the  Committee. 


Rate.  Numerous  methods  for  estimating  the  demand  are  used  by 
various  companies,  general  recommendations  concerning  which  are  made 
in  the  body  of  the  report 

The  following  are  typical  examples  of  alternative  methods  actually  in 
use  by  member  companies  and  the  last  two  are  recommended  by  the 
Committee.  - 

Demand  Indicators  and  Assumed  Demand  for  Small  Consumers. 
"Maximum  demand  indicators  will  be  installed  by  the  company  for  the 
purpose  of  ascertaining  the  maximum  deman^d  except  where  the  capacity 
of  the  consumer's  installation  is  less  than  one  kilowatt,  in  which  case  the 
maximum  demand  will  be  estimated"  on  the  following  basis: 

A.  Number  of  50-watt  lamps  connected  or  their  equivalent 

B.  Kilowatt-hours  at  full  rate  per  month  (commercial  customers). 

C.  Kilowatt-hours  at  full  rate  per  month  (residence  customers). 

A.    B.    C.        A.    B.    C         A.    B.    C  A.    B.    C.  A.    B.    C. 

122  587  9  12  10  13  16  12  17  20  14 

233  698  10  13  II  14  17  13  18  21  15 

3      5      5  7    10      9  II  14  II  15  18  13  19  22  15 

466  9    II     10  12  15  12  16  19  14 

or  Estimated  Demand 

Residence  lighting;  active  load  60  per  cent  of  the  first  10  lamps  of  50 

watts  equivalent  connected,  plus  33  1/3  per  cent  of  all  additional 

installation. 
Stores,  offices,  restaurants,  saloons,  lodge  and  dance  halls,  laundries, 

depots,  theaters,  hall  lights,  active  load  70  per  cent  of  total  con- 
nected load. 
Factories,  livery  stables,  churches,  hotels,  clubs,  schools,  shops,  county 

and  federal  buildings;  active  load  55  per  cent  of  total  connected 

load. 
Municipal  Building  lighting;  active  load  55  per  cent  of  total  connected 

load. 
Signs  and  outlines;  active  load  100  per  cent  of  total  connected  load. 

or  Room  Basis 

. .  cents  per  kilowatt-hour  for  the  first kilowatt-hours  per  month 

for  each  active  room. 
. .  cents  per  kilowatt-hour  for  all  excess  use. 
All  rooms  except  the  following  are  counted  as  active ;  . . . .  bedrooms, 

front  halls,  kitchens  and  vestibule. 

or  Floor  Area 

First  floor,  each  1000  sq.  ft.  of  floor  area  to  be  considered  as 

kilowatts  of  maximum  demand. 
Second  floor,  each  1000  sq.  ft  of  floor  area  to  be  considered  as 

kilowatts  of  maximum  demand. 
Third  floor,  same  as  second  floor. 
Basement  and  attic  not  in9luded  in  floor  space. 
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(ALTERNATE) 
BLANK   ELEC.  CO..  SCHEDULE   NO.   1  ORIGINAL  SHEET  NO.  2 


GENERAL  RATE... A 

CHARACTER  OF  SERVICE.    This  rate  may  be  taken  for  any  installa- 
tion on  which  the  company's  service  is  used  exclusively. 


RATE.     cents  per  kilowatt-hour  for  the  first  hours'  use 

per  month  of  maximum  demand. 

cents  per  kilowatt-hour  for  excess  use. 

Demand  to  be  determined  by  demand  indicator,  or,  at  the  option 
of  the  company,  the  demand  may  be  estimated. 


DISCOUNTS per  cent  discount  allowed  when  bills  are  paid  on 

or  before days  from  their  respective  dates. 

MINIMUM  CHARGE cents  per  month. 

LAMP  RENEWALS.   (Here  insert  Standard  practise.) 

STANDARD  RIDERS.    Applicable  to  this  contract,  Numbers  i,  2,  6,  7» 
8,  9,  II,  13. 

TERM   OF  CONTRACT.    Terminable  by   Consumer  or  Company   on 
days'  written  notice  at  Company's  office. 


DATE  OF  ISSUE  JUNE   1,  1912  DATE  EFFECTIVE  JULY  1.   1912 

ISSUED  BY  BLANK  ELECTRIC  COMPANY.  60  MAIN  STREET,  CITY,  STATE 
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EXPLANATION  OF  GENERAL  RATE..  .A. 

The  general  rate  consists  of  two  alternate  sheets,  the  first  being  a 
demand  rate  and  the  second  a  straight  line  meter  rate.  Either  one  is 
recommended  by  the  Committee. 


Character  op  Service.  This,  being  a  general  rate,  some  simple 
description  of  its  character  should  be  used  and  the  Committee  recom- 
mends the  form  on  the  opposite  page,  the  reference  to  the  exclusive 
service  protecting  the  company  from  the  installation  of  auxiliary  or  break- 
down service  under  the  contract. 


Rate.    As  an  alternate  to  the  straight  line  meter  rate,  a  meter  rate 
with  block  discount  may  be  used  as  follows: 

cents  per  kilowatt-hour  for  the  first kilowatt- 
hours  monthly. 

cents  per  kilowatt-hour  for  the  next kilowatt- 
hours  monthly. 

cents  per  kilowatt-hour  for  excess  use. 


The  Committee  in  the  body  of  the  Report  has  recommended: 

Discounts.  That  "retail  rates  quoted  in  schedules  may  be  gross 
rates  subject  to  a  moderate  cash  discount  for  payment  within  fifteen  days 
or  less  from  date  of  bill.  Giving  half  the  cash  discount  during  the  suc- 
ceeding ten  days  has  been  adopted  by  some  companies  and  found  to 
expedite  collections  and  promote  friendly  relations  with  the  consumer." 

Minimum  Charge.  That  "there  should  be  an  appropriate  minimum 
charge  per  customer." 

Lamp  Renewals.  That  "it  is  for  the  best  interest  of  Central  Stations 
and  the  public  that  the  rate  for  electricity  should  be  such  as  to  permit  the 
free  renewal  of  standard  lamps  and  the  offering  of  other  lamps  at  such 
low  prices  as  to  prevent  dealers  from  competing  with  inferior  lamps;  or, 
if  this  policy  is  not  adopted  the  offering  of  lamps  only  at  such  prices 
as  to  encourage  dealers  to  compete  with  a  good  quality  of  lamp." 
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GENERAL  RATE.... A. 


CHARACTER  OF  SERVICE.    This  rate  may  be  taken  for  any  installa- 
tion on  which  the  company's  service  is  iised  exclusively. 


RATE cents  per  kilowatt-hour  for  all  energy  consumed. 


DISCOUNTS per  cent  discount  allowed  when  bills  are  paid  on 

or  before days  from  their  respective  dates. 

MINIMUM  CHARGE cents  per  month. 

LAMP  RENEWALS.     (Here  insert  standard  practise.)     See  Sheet  No.  lo. 

STANDARD  RIDERS.    Applicable  to  this  contract.    Numbers  i,  2,  6,  7, 
8,  9,  II,  13. 

TERM   OF   CONTRACT.    Terminable   by   Consumer   or   Company  on 
days'  written  notice  at  Company's  office. 


DATE  OF  ISSUE  JUNE  L  1912  DATE  EFFECTIVE  JULY  1.  191? 

ISSUED  my  SLANK  eteCTRIC  COMPANY.  60  MAIN  STREET.  CITY.  STATE 
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(Description  to  Face  Sheet  no.  3) 


EXPLANATION  OF  SMALL  POWER  RATE...B 

Character  of  Service.  The  character  of  service  and  class  of  service 
should  be  defined  by  something  more  than  the  word  "power,"  since  cook- 
ing is  no  more  power  than  lighting,  according  to  the  dictionaries. 

The  following  is  the  only  definition  that  has  been  submitted  to  the 
Committee : 

^  Power  is  herejdefined  as  general  niotor  service^  cooking.^ h^tinp.  elec- 
troplating, charging  storage*t)aUeries  anH  sfmilar  service,  but  does  not 
include  the  running  of  dynamos  for  electric  lighting  purposes. 


Rate.    As  an  alternative  to  the  demand  rate  shown  on  the  opposite 
!>age,  a  straight  line  meter  rate  with  block  discount  may  be  used  as  follows : 

cents  per  kilowatt-hour  for  the  first kilowatt- 
hours  per  month. 

cents  per  kilowatt-hour  for  the  next  kilowatt- 
hours  per  month. 

cents  per  kilowatt-hour  for  excess  use  in  any  month. 


Some  companies  may  prefer  to  use  an  estimated  demand  instead  of 
demand  indicators  in  the  demand  rate  shown  on  the  opposite  page. 

An  actual  example  used  by  a  member  company  is  as  follows : 

Active  horse-power  shall  consist  of  a  fixed  percentage  of  the  nominal 
rated  capacity  of  the  motor,  as  indicated  on  the  manufacturer's  name- 
plate.    The  following  percentage  of  such  capacity  shall  be  deemed  active: 

Where  installations  are  under  lo  hp  and  only  one  motor  is  used  90  per  cent 

Where  installations  are  under  10  hp  and  more  than  one  motor 

is  used    80  " 

Where  installations  are  10  hp  or  over  and  less  than  20  hp, 

irrespective  of  number  of  motors 70   " 

♦Where  installations  are  20  hp  or  over  and  less  than  50  hp, 

irrespective  of  number  of  motors,  yearly  contract  basis..  60   " 

♦Where  installations  are  50  hp  or  over  and  less  than  100  hp, 

irrespective  of  number  of  motors,  yearly  contract  basis..  55   " 

♦Where  installations  are  over  100  hp,  irrespective  of  number 

of  motors,  yearly  contract  basis 50   ** 


*  Lest  than  yearly  contract  basis,  70  per  cent  active. 
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SMALL  POWER  RATE...B 

CHARACTER  OF  SERVICE.  This  rate  may  be  taken  for  any  power 
installation  on  which  the  Company's  service  is  used  exclusively. 
Power  is  defined  as  follows  (see  opposite  page  for  a  sug- 
gested definition)  : 


RATE.     cents  per  kilowatt-hour  for  the  first   hours'  use 

per  month  of  maximum  demand. 

cents  per  kilowatt-hour  for  the  next   hours'  use 

per  month  of  maximum  demand. 

cents  per  kilowatt-hour  for  excess  use. 

Demand  to  be  determined  by  demand  indicators. 


DISCOUNTS per  cent  discount  allowed  when  bills  are  paid  on 

or  before days  from  their  respective  dates. 

MINIMUM  CHARGE cents  per  month. 

STANDARD  RIDERS.    Applicable  to  this  contract,  Numbers  i,  2,  3,  7, 
8,  9,  II,  13. 

TERM  OF  CONTRACT.    Terminable  by   Consumer  or  Company  on 
days'  written  notice  at  the  Company's  office. 

DATE  OF  ISSUE  JUNE  1.  1912  DATE   EFFECTIVE  JULY  1,  1912 

ISSUED  BY  BLANK  ELECTRIC  COMPANY,  60  MAIN  STREET,  CITY,  STATE 
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EXPLANATION  OF  LARGE  LIGHT  AND  POWER  RATE...C. 

Character  of  Service.  This  is  a  general  large  light  and  power  rate 
and  its  minimum  primary  charge  per  kilowatt  protects  the  company,  both 
as  to  small  users  and  as  to  auxiliary  or  break-down  service. 


RATE.  This  rate  being  a  general  rate  applicable  to  all  large  business 
and  intended  to  cover  all  large  users,  it  may  at  first  glance  appear  to  be 
complicated,  and  for  this  reason  typical  figures  are  introduced  merely  to 
more  fully  explain  the  schedule. 

The  Committee,  in  the  body  of  its  report,  has  recommended  the 
following : 

That  "for  large  wholesale  customers  rates  should  be  made  on  the 
Demand  System  with  a  measured  demand  and  with  quantity  discounts  so 
as  to  differentiate  between  customers  of  different  sizes.  The  line  of  demar 
cation  between  large  and  small  consumers  should  be  drawn  somewhere 
between  $50  and  $200  per  month  for  light  and  somewhere  between  $10 
and  $100  per  month  for  power." 


Minimum  Charge,  The  limitations  mentioned  on  the  opposite  page 
need  not  necessarily  be  adopted;  they  are  added  merely  to  make  a  more 
comprehensive  rate. 


Term  of  Contract.  That  "a  guarantee  of  income  be  required  in 
contracts  which  necessitate  extensions  to  plant  or  lines  and  which  the 
company  considers  might  otherwise  be  unprofitable." 

That  "while  recognizing  the  advantage  in  some  cases  of  taking  busi- 
ness on  short-time  contracts  so  as  to  be  subject  to  termination  on  short 
notice,  the  Committee  points  out  that  long-term  contracts  are  often  desirable 
and  necessary." 
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LARGE  LIGHT  AND  POWER  RATE...C. 

CHARACTER  OF  SERVICE.    This  rate  is  applicable  to  electric  energy 
used  for  any  purpose. 


Primary  Charge 

RATK    $60  per  year  per  kilowatt  for  the  first  25  of  maximum  demand 
kilowatts. 

$40  per  year  per  kilowatt  for  the  next  25  kilowatts  of  maximum 
demand. 

$36  per  year  per  kilowatt  for  the  next  50  kilowatts  of  demand. 

$30  per  year  per  kilowatt  for  any  excess  of  maximum  demand. 


Secondary  Charge 


6  cents  per  kilowatt-hour  for  the  first  1000  kilowatt-hours 
per  month. 

5  cents  per  kilowatt-hour  for  the  next  1000  kilowatt-hours 
per  month. 

3  cents  per  kilowatt-hour  for  the  next  3000  kilowatt-hours 
per  month. 

2  cents  per  kilowatt-hour  for  any  excess  use. 

Demand  to  be  determined  by  demand  indicators  or  graphic 
meters. 


DISCOUNTS per  cent  discount  allowed  when  bills  are  paid  on 

or  before  days  from  their  respective  dates. 

MINIMUM  CHARGE.    No  bill  shall  be  made  for  less  than  25  kilowatts, 
of  maximum  demand. 

The  next  to  the  last  step  in  kilowatt  and  kilowatt-hours  will  not  be 
allowed  unless  the  customer  signs  an  agreement  to  use  at  least  50  kilowatts 
until  after  one  year's  written  notice  to  the  Company. 

The  last  step  in  kilowatts  and  kilowatts-hours  will  not  be  allowed 
unless  the  Consumer  takes  high  tension,  untransformed  current. 

TERM  OF  CONTRACT years  with  the  privilege  of  cancelling  at 

the  end  of  the  first  year,  only,  upon  payment  of per 

cent  additional  upon  the  amount  of  all  bills  rendered  dunng 
the  year  under  the  contract. 

PATE  OF  ISSUE  JUNE  1,  1912  PATE  EFFECTIVE  JULY  1.  ^9^^ 

^  ISSUED  BY  BLANK  ELECTRIC  COMPANY,  60  MAIN  STREET.  CITY.  STATE 
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EXPLANATION  OF  STORAGE  BATTERY  RATE...D 

Character  of  Service.  The  Company  should  here  state  the  exact 
classes  of  business  that  are  allowed  under  this  rate.  The  definition  used 
on  the  opposite  page  is  given  for  illustration  merely.  The  Committee 
does  not  attempt  to  decide  whether  any  particular  class  of  use  should 
get  a  lower  rate  than  ordinary  power,  but  merely  wants  to  point  out  that 
there  are  classes  of  service  which  may  properly  be  given  lower  rates  than 
ordinary  power.  The  Committee  points  out  that  the  term  "off  peak"  as 
applied  to  this  class  of  contract  should  be  discouraged.  Such  rates  may 
be  referred  to  as  feature  rates,  or  some  permanent  kind  of  service  supplied 
under  the  rate  may  be  selected  for  describing  the  rate,  but  in  every  case  the 
exact  description  of  the  class  of  business  entitled  to  the  rate  should  be 
carefully  given. 

The  use  of  the  word  "power"  as  including  cooking  and  storage  battery 
use  is,  for  instance,  the  same  kind  of  name  selection  as  is  the  use  of  the 
term  "Storage  Battery  Rate"  to  include  cooking. 


Rate.  The  Committee  recognizes  that  in  addition  to  the  difference 
between  lighting  and  power  rates,  conditions  demand  making  a  diflference 
for  other  classes,  even  if  the  result  is  a  different  rate  to  customers  of 
the  same  individual  size  and  load-factor  but  using  electric  service  for 
a  different  purpose,  subject,  however,  to  the  condition  that  all  such 
customers  using  electric  service  for  the  same  purpose  and  under  the  same 
conditions  should  receive  the  same  rate. 

This  principle,  however,  should  not  be  applied  to  overcome  the  general 
principle  that  no  rates  should  be  made  unless  the  final  result  in  com- 
bination with  other  rates  is  for  the  advantage  of  the  consumers  as  a  whole. 

NoTB — ^Tbis  rate  as  shown  is  composed  of  a  demand  charge  plus  kilowatt-hour  charge. 
If  a  company  prefers  to  omit  the  demand  cbar^e,  increasing  the  kilowatt-hour  charge  corre- 
spondingly, the  mode  of  construction  of  the  rate  is  obvious. 
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STORAGE  BATTERY  RATE...D 

CHARACTER  OF  SERVICE.  This  rate  may  be  taken  for  any  storage 
battery  or  similar  installation  for  which  the  Company's  service 
is  used  exclusively. 

Similar  use  to  storage  battery  use  is  defined  as  including  motors  used 
for  refrigerating  purposes,  electroplating  and  heating. 


Primary  Charge 

RATE.    $ per  kilowatt  per  year  for  the  first  kilowatts  of 

maximum  demand. 

$ per  kilowatt  per  year  for  excess  maximum  demand. 

Secondary  Charge 

cents  per  kilowatt-hour  for  the  first    kilowatt- 
hours  monthly. 


cents  per  kilowatt-hour  for  the  aext   kilowatt- 
hours  monthly. 

cents  per  kilowatt-hour  for  any  excess. 


DISCOUNTS per  cent  discount  allowed  when  bills  are  paid  on 

or  before  days  from  their  respective  dates. 


MINIMUM  CHARGK    No  bills  shall  be  made  for  less  than    

kilowatts. 

STANDARD  RIDERS.    Applicable  to  this  contract,  Numbers  i,  2,  3,  4, 
5,  6,  7,  8,  10,  II,  li  13. 

TERM  OF  CONTRACT years  with  the  privilege  of  cancelling 

at  the  end  of  first  year,  only,  upon  payment  of  per 

cent  additional  upon  the  amount  of  all  bills  rendered  during 
the  year  under  the  contract 


DATE  OF  ISSUE  JUNE  I.  1912  DATE  EFFECTIVE  JULY  1.  1912 

ISSUID  BY  BLANK  ILECTmC  COMPANY.  60  MAIN  STREKT.  CITY,  STATE 
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EXPLANATION  OF  TERMS  AND  CONDITIONS 

The  Committee  recommends  that  a  general  set  of  terms  and  condi- 
tions applicable  to  all  contracts  be  used,  and  on  the  opposite  page  is 
given  a  sample  terms  and  conditions  used  for  all  contracts,  made  up  mainly 
from  the  terms  and  contracts  adopted  by  one  of  the  member  companies. 

The  Committee,  however,  makes  no  recommeadation  for  the  general 
adoption  of  this  particular  set  of  terms  and  conditions. 

The  form  of  rates  suggested  by  the  Committee  provides  for  giving 
the  general  rates  only  on  installations  that  use  the  Company's  service 
exclusively.  The  case  sometimes  arises  that  a  customer  takes  the  service 
for  use  exclusively  and  later  puts  in  his  own  plant  or  makes  a  connection 
to  some  other  plant,  so  that  the  company  finds  itself  supplying  break- 
down service,  but  when  it  attempts  to  cut  the  service  off  on  this  account, 
or  to  make  a  minimum  charge,  there  is  trouble  with  the  customer. 

One  Company  avoids  this  difficulty  by  inserting  the  following  clause 
in  its  terms  and  conditions: 

"If  a  customer,  who  is  not  paying  a  rate  calling  for  an  annual  fixed 
cost,  desires  to  use  the  electric  service  as  auxiliary  to  another  source  of 
power  (excluding,  however,  small  sources  of  power  not  exceeding  two 
horse-power),  he  may  do  so  only  by  paying  a  minimum  charge  of 
$3.00  per  month  per  kilowatt  for  as  many  kilowatts  as  it  is  possible  for 
him  to  use  on  the  service  at  any  one  time ;  this  number  to  be  determined 
by  a  circuit-breaker,  so  arranged  as  to  disconnect  the  service  if  the  number 
of  kilowatts  is  exceeded." 
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TERMS  AND  CONDITIONS 

For  the  purpose  of  determining  the  amount  of  electricity  used,  a 
meter  shall  be  installed  by  the  Company  upon  the  Customer's  premises, 
at  a  point  most  convenient  for  the  Compan/s  service,  upon  the  reading 
of  which  meter  all  bills  shall  be  calculated.  If  more  than  one  meter  is 
installed,  unless  for  the  Company's  convenience,  each  meter  shall  be  con- 
sidered by  itself  in  calculating  the  amotmt  of  tht  bill.  When  more  than 
one  meter  or  discount  indicator  is  installed  under  this  agreement,  for 
the  Company's  convenience,  the  sums  of  the  consumptions  and  demands 
shall,  in  all  cases,  be  taken  as  the  total  consumption  and  demand. 

All  bills  shall  be  due  and  payable  upon  presentation  and  shall  be 
rendered  monthly,  unless  either  the  Customer  or  the  Company  desires 
bills  rendered  weekly,  in  which  case  it  may  be  done  by  adjusting  to  a 
weekly  basis  all  the  monthly  figures  referred  to  in  the  schedule  of  rates. 

The  Customer  will  be  responsible  for  all  charges  for  electricity  fur- 
nished under  this  agreement  until  the  end  of  the  term  thereof  and  for 
such  further  time  as  he  may  continue  to  take  the  service,  except  that 
where  the  Customer  has  the  right  to  terminate  the  agreement  by  notice, 
which  shall  be  in  writing,  he  shall  remain  liable  for  all  charges  for  ten 
days  thereafter. 

The  Customer  will  be  responsible  for  all  damage  to,  or  loss  of,  the 
Company's  property  located  upon  his  premises  unless  occasioned  by  the 
Company's  negligence. 

The  Company  shall  not  be  responsible  for  any  failure  to  supply  elec- 
tricity, or  for  interruption  or  reversal  of  the  supply,  if  such  failure,  inter- 
ruption or  reversal. is  without  willful  default  or  neglect  on  its  part 

The  Company  reserves  the  right  to  install  a  circuit-breaker,  so 
arranged  as  to  disconnect  the  service  in  the  premises,  if  the  Company's 
capacity  at  that  point  is  exceeded. 

If  lamps  and  care  are  supplied  under  this  agreement,  they  will  be  sup- 
plied only  for  such  installations  as  use  the  Company's  electricity  ex- 
clusively. 

It  is  agreed  that  all  lamps,  plugs,  meters  and  such  other  appliances 
as  are  furnished  by  the  Company  shall  remain  its  property.  And  it  is 
further  agreed  that  all  wiring  upon  the  premises  of  the  Customer  to 
which  the  Company's  service  is  to  be  connected,  shall  be  so  installed  that 
the  Company  may  carry  out  this  contract,  and  shall  be  kept  in  proper 
condition  by  the  Customer. 

Permission  is  given  the  Company  to  enter  the  Customer's  premises, 
at  all  times,  for  the  purpose  of  inspecting  and  keeping  in  repair  or  remov- 
ing anjr  or  all  of  its  apparatus  used  in  connection  with  the  supply  of 
electricity,  and  for  said  purpose  the  Customer  hereby  authorizes  and 
requests  his  landlord,  if  any,  to  permit  said  Company  to  enter  said 
premises. 

The  benefits  and  obligations  of  this  a^eement  shall  commence  when 
the  Company  commences  to  supply  electricity  hereunder  and  shall  inure 
to  and  be  binding  upon  the  successors  and  assigns,  survivors  and  exec- 
utors or  administrators  (as  the  case  may  be)  of  the  original  parties 
hereto,  respectively,  for  the  full  term  of  this  agreement. 

No  agent  has  power  to  make,  modify  or  alter  this  agreement,  or  waive 
any  of  its  conditions,  or  to  bind  the  Company  by  making  an)r  promise  or 
by  accepting  any  representation  or  information  not  contained  in  the 
agreement. 

The  Company  reserves  the  right  to  require  a  deposit  not  to  exceed 
two  months'  estimated  bill,  where  credit  is  found  upon  investigation  to 
be  unsatisfactory.  Legal  interest  will  be  paid  by  the  Company  upon  such 
deposits. 


DATE  OF  ISSUE  JUNE  1,  1912  DATE   EFFECTIVE  JULY  1,  1912 

ISSUED  BY  BLANK  ELECTRIC    COMPANY.  60  MAIN  STREET.  CITY.  STATE 
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EXPLANATION  OF  TERMS  AND  DEFINITIONS 


The  ELECTRICAL  UNIT  of  measure   is   one   kilowatt-houe  and   is 
usually  designated  i  kw-hr. 

One  KILOWATT  is  looo  watts. 

One  kilowatt  is  equivalent,  approximately,  to  1 1/3  hoese-power. 

One  horse-power-hour  is  equivalent  to  746  watt-hours  or  .746  kilo- 
watt-hours. 

Horse-power  is  designated  hp. 

Candle-power  is  designated  cp. 
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EXPLANATION  OF  STANDARD  CONTRACT  RIDERS 

The  Committee  recommends  that  all  riders  applicable  to  any  of  the 
contracts  be  standardized  and  properly  listed  on  this  sheet.  Conditions 
differ  largely,  however,  throughout  the  country,  and  the  riders  given  on 
the  opposite  page,  in  use  by  one  of  the  member  companies,  have  been 
selected  as  a  typical  set. 
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STANDARD  CONTRACT  RIDERS 

1.  TEMPORARY  SERVICE. 

It  is  further  understood  and  agreed  that  as  current  is  to  be  used 
for   temporary   purposes  only,  the   undersigned  agrees  to  pay   in 

advance  the  sum  of  $ ,  as  the  cost  of  making  the  service 

connections. 

2.  PREPAYMENT. 

It  is  further  understood  and  agreed  that  as  undersigned's  premises 
are  over  lOO  feet  from  the  Electric  Compan^s  mains,  or  separated 
therefrom  by  serious  obstacles,  the  undersigned  agrees  to  pay  a 

deposit  of  $ for  connection,  against  which  bills   for 

current  to  the  amount  of  50  per  cent  of  such  bills  will  be  charged 
until  the  amount  of  deposit  is  refunded. 

3.  TERMINATION  BY  SALE  OR  LEASE. 

It  is  agreed  that  in  the  event  of  the  sale  of  the  premises  or  the 
transfer,  assignment  or  expiration  of  the  lease  thereof,  this  con- 
tract may  be  terminated  by  the  customer  on  and  by  written  notice 
given  to  the  Electric  Company  not  less  than  ten  (lo)  days  in 
advance  of  the  time  when  the  desired  termination  is  to  occur;  such 
notice  shall  include  the  name  or  names  of  the  party  to  whom  such 
sale  or  transfer  has  been  made! 

4.  TERMINATION  PRIVILEGE. 

It  is  further  understood  and  agreed  that  this  contract  may  be 
terminated  by  either  of  the  contracting  parties  at  the  expiration  of 

years  from  the  date  upon  which  it  takes  effect.     The 

party  desiring  such  termination  shall  give  to  the  other  party  hereto 
60  days'  notice  to  that  effect  in  writing.  In  the  absence  of  such 
notice  of  termination,  it  is  understood  and  agreed  that  this  con- 
tract shall  continue  in  force  and  effect  for  the  full  term  herein 
stated. 

5.  YEARLY  TERMINATION  PRIVILEGE. 

It  is  further  understood  and  agreed  that  this  contract  may  be  termi- 
nated by  either  of  the  parties  hereto  by  giving  notice  in  writing  to 
that  effect  ten  (10)  days  before  the  termination  of  any  yearly  period 
from  the  date  upon  which  the  contract  first  became  effective.  In 
the  absence  of  such  notice,  this  contract  shall  be  deemed  to  have 
been  renewed  for  another  period  of  not  less  than  one  year  or  for 
the  full  term  herein  agreed  upon. 

6.  CONTRACT  SUBSTITUTION. 

-  It  is  further  understood  and  agreed  that  any  other  of  the  Company's 
standard  contracts,  now  existing  or  that  may  be  adopted  in  the 
future,  if  of  advantage  to  the  undersigned,  may  be  at  any  time 
substituted  for  this  contract.  Should  such  substitution  be  made 
during  the  first  year,  if  desired  by  the  undersigned,  the  new  schedule 
shall  be  applied  retroactively  to  the  date  of  the  connection  of  the 
service. 

7.  FUTURE  RATE  REDUCTIONS. 

It  is  further  understood  and  agreed  that  in  the  event  of  any  general 
reduction  in  the  prices  of  the  Electric  Company,  made  to  Customers 
using  current  under  like  conditions,  corresponding  reduction  shall 
be  made  in  the  terms  of  this  contract  as  herein  scheduled. 

(Standard  Contract  Riders  continued  on  Sheet  No,  9) 
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STANDARD  CONTRACT  RIDERS— Conh'nw^rf  from  Sheet  No.  8 

a    CONTRACT  SUBSTITUTION. 

It  is  further  understood  and  agreed  that  this  contract,  if  of  advan- 
tage to  the  undersigned  at  any  time  within  its  term,  may  be  substi- 
tuted by  any  standard  schedule  on  the  lower  basis  upon  written 
notice  to  the  Electric  Company  given  not  less  than  ten  days  in 
advance  of  the  time  of  the  desired  change. 

9.    CONJUNCTIONAL  SERVICE. 

It  is  further  understood  and  agreed  that  in  view  of  the  fact  that  the 
buildings  enumerated  in  this  contract  are  not  more  than  loo  feet 
apart,  are  under  a  common  ownership  and  may  be  served  from  one 

leasehold 
service,  the  current  required  for  them  may  be  taken  collectively  in 
determining  the  rate  to  which  the  undersigned  is  entitled  under  this 
contract 

la    SEGREGATED  SERVICE. 

It  is  further  understood  and  agreed  that  this  installation  shall  be 
supplied  exclusively  by  the  Electric  Company,  that  a  separate  and 
independent  connection  to  the  service  of  the  Electric  Company  shall 
be  made  and  maintained  and  that  this  equipment  shall  not,  at  any 
time  during  the  term  of  this  contract,  be  supplied  from  any  other 
service  or  source  of  electric  current  supply  than  that  of  the  Electric 
Company. 

11.  MINIMUM  PERIOD  OF  SERVICE. 

It  is  further  understood  and  agreed  that  the  service  of  the  Electric 
Company  shall  be  used  for  a  minimum  period  of  three  months,  but 
failing  to  make  use  of  the  service  for  this  minimum  period,  the  cost 
of  the  service  and  meter  connections  shall  be  paid  by  the  undersigned 
to  the  Electric  Company. 

12.  GUARANTEE  WAIVED  DURING  CONSTRUCTION. 

It  is  understood  and  agreed  that  the  usual  guarantee  shall  be  waived 
during  the  period  of  construction  of  this  building  and  during  partial 
occupancy,  the  first  six  months  after  completion.  Such  waived 
period,  however,  shall  not  extend  beyond 

13.  BREAK-DOWN  SERVICE. 

In  consideration  of  the  maintenance  of  the  service  to  be  supplied 
under  this  contract  as  a  reserve,  auxiliary  or  breakdown  to  the 
private  electric  generating  plant  upon  these  premises,  it  is  agreed 
that; 

There  shall  be  a  Service  Charge  of  Thirty  Dollars  ($30)  annually 
for  each  kilowatt  of  maximum  demand  contracted  for  hereunder ; 
Within  this  Service  Charge  electric  current  may  be  consumed  during 
any  period  of  the  year  at  the  rates  herein  stipulated  without  addi- 
tional cost  to  the  undersigned; 

For  billing  purposes  this  service  is  to  be  charged  for  monthly,  pro- 
rata, at  the  rate  of  $2.50  for  each  kilowatt  of  maximum  demand  con- 
tracted for.  The  undersigned  assumes  full  responsibility  for  the 
conjunctive  operation  of  the  private  electric  plant  and  the  street 
service.  The  Electric  Company  is  relieved  of  any  responsibility 
therefor. 
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EXPLANATION  OF  THE  PRICE  OF  LAMPS 

Only  suggested  headings  are  given,  as  lamp  practise  varies  greatly 
throughout  the  country. 

Here  should  be  listed,  however,  a  description  of  the  lamps  and  prices 
in  use  by  each  Company,  together  with  any  maintenance  charges  which 
may  be  used. 

The  Committee  in  the  body  of  its  report  has  made  the  following 
recommendation : 

That  "It  is  for  the  best  interest  of  central  stations  and  the  public, 
that  the  rate  for  electricity  should  be  such  as  to  permit  the  free  renewal 
of  standard  lamps  and  the  offering  of  other  lamps  at  such  low  prices  as 
to  prevent  dealers  competing  with  inferior  lamps;  or,  if  this  policy  is  not 
adopted,  the  offering  of  lamps  at  such  prices  as  to  em:ourage  dealers  to 
compete  with  a  good  quality  of  lamp/' 
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PRICE  OF  LAMPS 

Customers  Customers  Not 

Entitled  to  Free  Entitled  lo  Free 
Renewals  Renewals 

Sixe  Class  Price  in  Cents  Price  in  Cents 


ARC  LAMPS. 


FIXTURES. 


SIGNS, 


ETC. 
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DISCUSSION 
Mr.  H.  L.  Wallau^  Cleveland,  Ohio:  Three  forms  of  resi- 
dence rates  are  recommended  by  the  committee : 

1  A  straight  line  rate  system 

2  A  block  rate  system 

3  A  demand  form  of  two-rate  system 
The  advantages  and   disadvantages   of  the  first  two  can 

be  briefly  outlined  as  follows: 

STRAIGHT  LINE  RATE 
Simplicity. 

Minimum  complication  in  billing,  consequently  fewest  errors 
in  billing,  greatest  speed  and  minimum  billing  cost. 

Since  this  rate  is  of  necessity  an  average  rate,  it  is  prefer- 
ential to  the  consumer  whose  use  of  his  demand  is  below  the 
average,  and  detrimental  to  that  consumer  whose  hours'  use  of 
demand  is  above  the  average;  that  is,  the  long-hour  user  is 
taxed  enough  to  make  up  the  loss  on  the  short-hour  user  of  the 
same  class.  Nothing  in  this  rate  encourages  the  use  of  auxiliary 
devices,  which  are  very  advantageous  to  the  central  station. 

BLOCK  RATE 
Simple,  and  easily  understood  by  the  consumer. 
Billing  somewhat  m^re   complicated  and   therefore  more 
expensive. 

It  is  a  step  in  the  right  direction,  embodying  an  average 
;  consumer's  charge  and  an  average  demand  charge.    Being  based 

I  on  averages  it  also  favors  the  short-hour  user  at  the  expense  of 

I  the  long-hour  user.     While  encouraging  the  use  of  auxiliary 

J  devices  to  some  extent,  the  small  consumer  is  less  apt  than  the 

i  large  consumer  to  get  the  lower  rates  carried  in  the  schedule, 

since  the  fitst  block  of  units  is  rarely  passed  in  the  case  of  the 
small  consumer. 

This  will  be  an  unpopular  rate  because  the  greater  propor- 
tion of  the  residence  consumers  will  get  practically  no  benefit 
therefrom,  in  spite  of  the  fact  that  a  very  large  percentage  of 
the  residence  consumption  may  be  billed  at  the  lower  rates. 
That  is,  60  per  cent  of  the  residence  current  may  be  sold  at  the 
high  rate  to  80  per  cent  of  the  residence  consumers,  only  20 
per  cent  benefiting  by  the  lower  rates  on  the  balance  of  the  resi- 
dence current  sold. 
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TWO-RATE  DEMAND  SYSTEM 

We  come  now  to  that  system  which  can  be  made  to  most 
nearly  approach  the  cost  of  rendering  service  as  well  as  furnish- 
ing kilowatt  hours. 

Let  us  first  assume  that  the  demand  as  estimated  by  any 
system  advocated  is  the  true  demand.  Neglecting  the  practical 
limitations  as  to  the  actual  figure  to  which  the  demand  charge 
may  be  raised  to  obtain  very  small  business  on  this  system,  it 
can  readily  be  seen  that  such  a  schedule  can  be  arranged  so 
that  the  net  rate  per  kw-hr.  paid  by  the  consumer  is  at  all  points 
equal  to  the  cost  of  serving  him,  plus  a  fixed  profit. 

Owing  to  the  fact  that  the  demand  charge  on  this  class  of 
business  is  generally  high,  it  is  inexpedient  to  apply  it  directly, 
so  that  in  actual  practise  it  takes  the  form  of  a  block  rate,  with 
the  important  difference,  however,  that  the  block  of  high-rate 
units  billed  to  any  constuner  is  based  on  his  demand.  In  this 
case  also  the  demand  charge  is  an  average  charge,  but  as  pointed 
out  above,  the  high-rate  unit  block  is  not  an  average  block,  but 
a  block  commensurate  with  the  demand. 

This  form  of  rate  is  somewhat  more  difficult  to  explain  to 
a  consumer,  requires  some  additional  work  in  the  billing  depart- 
ment to  establish  the  individual  consumer's  block  of  high-rate 
units,  and  is,  therefore,  subject  to  more  billing  errors  than  either 
of  the  previous  systems.  However,  the  rate  follows  the  cost 
curve  more  closely  than  either  of  the  other  two,  giving  prac- 
tically every  consumer  the  benefit  of  the  lower  secondary  rate 
during  part  or  all  of  the  year,  and,  therefore,  greatly  encourag- 
ing the  use  of  profitable  electrical  conveniences. 

At  the  beginning  of  the  discussion  on  the  two-rate  system 
we  assumed  that  the  demand  as  estimated  was  the  true  demand. 

Let  us  now  consider  four  systems  of  arriving  at  this  demand. 
How  shall  it  be  determined? 

Our  Committee  recommends  two: 

Active  room  demand  basis,  and  Floor  area  demand  basis. 
Let  us  analyze  these. 

Two  advantages  stand  out  prominently  for  each — simplicity 
and  unrestricted  scope  in  the  number  and  design  of  fixtures. 

Some  of  the  disadvantages  follow. 

Inflexibility — ^The  demand  is  fixed  by  the  number  of  active 
rooms,  or  by  the  floor  space  of  the  house.    There  is  no  way  in 
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which  the  demand  can  be  changed  to  meet  a  consumer's  condi- 
tions, so  as  to  reduce  his  bills  to  meet  his  views  somewhat  more 
closely.  The  Active-room  system  further  penalizes  the  man 
who  builds  his  house  with  several  active  rooms,  or,  favors  the 
man  who  builds  the  same  size  house  with  few  active  rooms. 
We  have  in  mind  three  houses  of  practically  the  same  floor  area, 
one  of  which  would  have  four,  one  five,  and  one  six  active  rooms, 
and  all  of  which  would  have  practically  the  same  number  of 
outlets  and  the  same  candle-power  installed. 

Irrationality — They  take  absolutely  no  account  of  the  con- 
nected load  and  therefore  of  the  actual  demand.  Two  houses 
with  the  same  number  of  active  rooms  will  have  the  same  demand 
although  the  rooms  of  one  may  be  twice  as  large  as  those  of  the 
other,  and  require  twice  the  candle-power  to  illuminate  them. 
Floor  area  is  consequently  more  logical  than  the  active-room 
basis.  Two  apartments,  identical  in  all  respects  as  to  floor 
area  and  number  of  active  rooms,  will  have  the  same  demand 
although  the  color  scheme  of  the  decorations  in  one  may  be 
such  as  to  require  50  per  cent  more  candle-power  than  is  needed 
in  the  other. 

In  the  above  discussion  it  is  assumed  that  unwired  rooms 
will  not  be  included  in  either  method  of  determining  demands. 

Active-room  socket  demand  system — This  name  may  be 
applied  to  the  system  in  use  in  Cleveland.  In  this  system,  the 
total  number  of  sockets  in  the  active-room  fixtures  is  counted, 
and  a  percentage  of  the  niunber  of  these  sockets  is  taken  as  the 
equivalent  mmiber  of  50-watt  lamps,  constituting  the  demand. 
All  outlets  in  non-active  rooms,  and  all  auxiliary  devices  are 
left  out  of  the  demand. 

This  system,  we  believe  to  be  more  equitable  than  either  of 
the  other  two.  It  is,  however,  far  from  infallible.  Its  principal 
advantage  lies  in  the  fact  that  the  householder  can  by  modifying 
his  fixtures,  modify  his  demand,  and  thereby  earn  a  better  rate. 
Being  based  on  50  watts  per  rated  socket,  the  high-efficiency 
units  so  largely  used  now  do  not  have  the  effect  of  reducing  the 
initial  block  of  high-rate  units,  the  consumption  only  being 
reduced;  the  average  rate  per  kw-hr.  consumed  is  therefore 
higher  when  using  the  same  candle-power  hours  in  tungsten 
instead  of  in  carbon  lamps,  although  the  net  bill  is  lower. 

It  has  the  disadvantage  that  the  installation  must  be  checked 
occasionally   to  determine   whether  changes   in  fixtures  have 
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modified  the  demand  or  not,  and  an  increased  demand  always 
causes  a  protest,  although  the  increase  can  usually  be  justified. 

It  has  the  further  disadvantage  that  a  consumer  wiring  his 
premises  with  a  few  outlets  for  high  candle-power,  high-efficiency 
units,  obtains  a  lower  demand  than  his  neighbor  with  the  same 
candle-power  in  a  larger  number  of  small  units,  but  this  class 
of  wiring  is  not  often  met  with.  Like  the  active-room  system, 
it  does  not  fit  the  case  of  the  incompletely  wired  residence  where 
all  outlets  are  located  in  inactive  rooms,  which  theoretically 
means  zero  demand,  and  in  practise  is  not  applied  to  this 
condition. 

Demand  indicator  basis — ^This  last  we  believe  to  be  the  true 
basis  on  which  eventually  all  residence  rate  schedules  will  be 
based.  Some  of  us  live  in  hope  that  the  day  is  not  far  distant 
when  such  a  device  will  be  available  at  a  price  sufficiently  low 
to  place  it  on  the  premises  of  the  smallest  consumer.  Pending 
this  happy  state  of  affairs,  some  arbitrary  means  of  estimating 
the  demand  must  be  employed  and  while  recognizing  the  time 
and  thought  put  upon  the  systems  recommended  by  our  Com- 
mittee, and  the  vast  amount  of  unselfish  vfork  it  has  done  in 
preparing  this  very  comprehensive  report,  yet,  we  beg  leave  to 
take  issue  with  the  Committee  on  the  points  discussed. 

Summarizing,  it  is  safe  to  assume  that  an  unwired  room 
should  not  be  included  in  any  scheme  for  estimating  demand. 
It  follows,  therefore,  that  just  as  frequent  periodic  inspection 
is  required  to  determine  whether  additional  rooms  have  been 
wired,  or  been  changed  from  inactive  into  active  rooms,  as  to 
determine  whether  or  not  fixtures  have  been  changed.  On  this 
score,  there  is  no  preference  among  the  methods  recommended. 

The  active-room  socket-demand  system,  by  its  greater 
flexibility,  does  permit  a  person  who  moves  into  an  extravagantly 
lamped  house  to  reduce  his  block  of  high-rate  units  by  removing 
or  modifying  fixtures,  thereby  making  his  lighting  bill  more  in 
keeping  with  his  income.  No  such  change  can  be  eflFected  with 
the  systems  recommended. 

The  candle-power  required  to  properly  light  a  room  depends 
upon  the  following  items: 

1  Size  of  room 

2  Color  scheme  of  decorations 

3  Reflecting  qualities  of  furniture 
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4  Use  to  which  room  is  put 

5  Brilliancy  of  illumination  desired  by  occupants 

6  Use  of  table  lamps  or  special  fixtures  for  furnishing 

local  concentrated  illumination  for  specific  purposes 

The  active-room  demand  system  recognizes  only  one — use. 

The  floor-area  demand  system  recognizes  only  tow — size 
and  use. 

The  active-room  socket-demand  system  recognizes  the 
entire  list.    Is  it  not  much  more  logical  ? 

The  active-room  and  floor-area  systems  may  appeal  to  the 
central-station  manager  as  easily  applied,  but  should  this  single 
consideration  outweigh  the  many  injustices  such  systems  are 
bound  to  work  on  the  consumer? 

To  further  illustrate  the  position  of  the  consumer,  I  will 
take  the  liberty  of  reading  a  letter  received  by  our  Company 
from  a  young  woman  newspaper  correspondent,  who  is  on  the 
staflF  of  the  Cleveland  News: 

Dear  Sirs: 

I  want  to  protest  #a  little  about  the  rates  you  have  made  for  our 
lighting  at  Noble  Road,  eleven  units  at  lo  cents  a  unit.  I  know  there 
are  a  good  many  lamps  in  the  house,  but  we  did  not  put  them  there 
(the  place  is  rented  by  us)  and  we  don't  use  any  more  light  than  we 
did  in  other  places  where  we  have  lived  and  had  your  service.  There 
are  only  two  people  in  our  family,  and  I  do  feel  that  the  rate  is  rather 
extravagant  for  us.    I  believe  you  will  think  so  too,  if  you  will  refer  to 

our  bills  for  Marlowe  Ave.  and  Street. 

Here  is  aitother  point:  I  have  been  interested  in  the  thought  of 
supplying  our  household  with  a  number  of  electrical  appliances  to  save 
time  and  labor;  but  when  our  rate  is  so  high  I  would  not  feel  like  using 
current  in  this  way.  I  had  hoped  to  invest  in  a  new  electric  stove,  and 
have  had  my  eye  on  a  vacuum  sweeper — in  short,  I  have  been  wanting 
an  "electric  household"— but  don't  you  see  that  a  high  rate  is  prohibitive? 

Please  see  if  you  can't  adjust  the  matter  a  little  more  according  to 
us  and  not  to  the  number  of  lamps  in  the  house — lamps  which  we  don't 
use  and  don't  want — so  that  we  may  feel  free  to  introduce  some  of  the 
electric  servants  into  our  home. 

Our  system  enabled  us  to  go  through  and  disconnect  the 
useless  fixtures  or  excess  arms  on  fixtures,  disconnecting  the 
wires  on  the  inside  without  spoiling  the  fixture,  and  leaving  the 
proper  connections  in  place  for  such  lamps  as  were  necessary; 
had  our  system  been  the  active-room  demand  system  without 
the  socket  modification,  this  would  have  been  impossible. 
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Another  rate  advocated  by  our  Committee  for  the  very  small 
consumer  is  the  straight  demand  rate  with  the  use  of  a  current- 
limiting  device.  I  know  that  in  Ohio  the  State  Commission  will 
not  permit  such  a  device  to  be  installed.  The  chairman  of  the 
Ohio  Commission  made  that  statement  very  positively.  Whether 
other  Commissions  will  take  that  viewpoint  or  not  is  uncertain. 

I  also  notice  that  in  the  table  referring  to  the  measurement 
of  demand,  it  is  stated  that  demand  should  be  measured  in  all 
cases  except  where  the  installation  is  less  than  one  kilowatt. 
The  Rate  Research  Committee  evidently  believes  that  demand 
indicators,  good  for  ten  ampere  meters,  are  available  at  a  suffi- 
ciently low  price;  perhaps  it  will  not  be  very  long  before  they 
are  available  for  five  amperes  at  a  lower  price. 

Mr.  Arthur  Wiluams^  New  York  City:  I  wish  to  con- 
gratulate the  Rate  Research  Committee  upon  having  made  an 
upward  step  in  connection  with  a  question  upon  which  I  believe 
we  have  been  very  backward  for  a  long  time.  I  think  that  the 
aims  of  the  Committee  are  very  ccmimendable,  and  that  I  express 
the  unanimous  opinion  of  our  Association  when  I  say  that  we 
should  have,  in  addition  to  a  very  comprehensive  statement  of 
the  rate  situation  as  it  affects  our  prices,  a  fuller  knowledge 
of  the  principles  which  underlie  the  making  of  rates.  I  there- 
fore repeat  that  I  consider  this  report  a  very  important  step  in 
advance.  Recalling  the  difficulties  that  naturally  confront  a 
committee  undertaking  a  discussion  of  this  question,  I  think 
that  our  Committee  of  this  year  is  to  be  highly  congratulated 
upon  the  results  that  it  has  achieved.  I  take  it  that  this 
report  is  to  be  viewed  somewhat  in  line  with  the  one  of  last 
year;  that  it  is  to  be  lodced  upon  as  a  second  step  toward  a 
final  report  upon  which  we  can  hold  unanimous  views  and  which 
can  be  adopted  by  the  Association  as  a  whole. 

If  I  were  asked  to  make  a  slight  criticism  of  this  report  it 
would  be  that  the  principle  of  maximum  demand,  as  a  basis  of 
charge,  has  been  given  too  much  emphasis.  I  think  I  am  within 
the  facts  when  I  say  that  any  maximum  demand  system,  whether 
based  upon  the  true  maximiun,  or  upon  an  assumed  maximum 
derived  from  the  connected  installation,  is  a  restrictive  system. 
That  is  to  say,  in  theory,  and  if  carried  out  in  practise,  it  places 
a  premium  upon  convenience  lighting,  upon  decorative  lighting 
and  upon  the  use  of  auxiliary  electrical  apparatus,  unless  some 
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special  provision  is  made  for  such  apparatus.  I  think  that  this 
fact  should  be  borne  in  mind. 

The  company  with  which  I  am  connected — ^The  New  York 
Edison  Company — employs  the  maximum  demand  system  of 
charging  to  some  extent.  It  finds  this  method  desirable  in  connec- 
tion with  certain  kinds  of  business  and  in  certain  parts  of  its 
territory.  In  other  words,  the  company  employs  the  maximmn 
demand  principle  whenever  this  method  seems  to  be  the  best 
for  the  consumer's  interests ;  and  it  relies  upon  the  so-called  flat 
meter  rate  in  other  cases  where  that  system  seems  to  offer  a 
more  desirable  method  of  charging  for  current.  In  past  years 
we  have  employed  the  maximum  demand  principle  of  charging, 
in  the  sense  of  taking  the  connected  installation  as  determining 
the  maximum  demand,  and  I  think  I  am  safe  in  saying  that  if 
you  were  to  ask  the  representatives  of  the  company  who  cc«ne 
in  contact  with  the  public  in  any  way  on  the  rate  question, 
eliminating  certain  special  conditions,  the  unanimous  reply  would 
be  that  for  simplicity,  directness  and  the  ease  with  which  the 
flat  kilowatt-hour  rate  can  be  understood,  this  method  has  a 
great  many  intrinsic  advantages.  At  the  same  time  I  do  not 
for  a  single  moment  suggest  that  the  experience  or  feeling  of 
the  men  in  New  York  who  come  in  contact  with  this  question 
should  in  the  slightest  degree  control  the  views -of  those  in 
other  parts  of  the  country,  where  entirely  different  local  condi- 
tions may  exist. 

There  is  one  recommendation  in  the  report  which  I  am 
frank  to  say  I  see  no  reason  for  placing  there.  I  have  tried 
to  the  best  of  my  ability  to  find  the  slightest  justification  for 
basing  the  price  of  electrical  energy  upon  the  floor  area  or  upon 
the  number  of  rooms  in  a  house;  and  I  am  hopeful  that  the 
Committee  upon  further  investigation  will  remove  such  a  recom- 
mendation from  its  report.  There  is  no  relation  whatever 
between  the  amount  of  service  a  customer  requires,  or  between 
the  cost  of  rendering  that  service,  or  the  income  to  be  derived 
from  using  the  service,  and  the  number  of  rooms  or  the  floor 
area  occupied  by  the  customer.  There  is  no  more  relation,  and 
perhaps  not  as  much,  as  there  is  between  a  customer's  electrical 
service  and  the  number  of  trolley  cars  that  may  pass  by  his 
door  in  the  course  of  each  twenty-four  hours.  I  therefore  hope, 
gentlemen  and  Mr.  President,  that  this  recommendation,  for  tiie 
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sake  of  the  standing  of  our  Association,  will  be  taken  out  of 
the  report  before  it  is  finally  adopted.     [Applause.] 

The  report  makes  a  very  commendable  recommendation  with 
reference  to  the  filing  of  schedules.  The  public  we  are  serving 
is  entitled  to  know  all  of  the  rates  made  by  the  company.  This, 
in  my  opinion,  is  but  a  matter  of  equity,  fair  dealing  and  good 
business  policy. 

As  to  the  riders,  I  heartily  agree  that  those  attached  to  the 
contract  should  be  treated  as  a  part  of  the  schedule.  However, 
I  would  commend  to  the  committee  a  careful  study  of  these 
riders,  and  perhaps  it  might  be  well  to  have  them  considered  by 
the  general  counsel  of  the  Association.  If  you  take  tlie  rider 
appearing  under  the  heading  "Original  Sheet  No.  8"  calling  for 
contract  substitution,  you  will  see  that  if  you  jnake  a  rate, 
say,  in  July,  a  customer  having  that  rider  could  require  the  new 
rate  to  be  made  retroactive  for  an  entire  year.  This  is  a  detail, 
but  it  is  important,  and  I  would  therefore  suggest  that  these 
riders  be  giytn  very  careful  consideration. 

I  would  suggest  in  conclusion  that  our  Committee  as 
a  committee  refrain  from  officially  recommending  any  particu- 
lar system  of  rates,  exactly  as  it  would  refrain  from  recom- 
mending the  adoption  of  any  particular  type  of  apparatus. 
Such  a  recommendation  might  become  a  source  of  embarrass- 
ment to  some  of  our  member  companies,  which  would  surely  be 
very  undesirable.  For  example,  on  page  197,  under  the  heading 
"Large  consumer,  lighting  and  power,"  a  very  definite  recom- 
mendation is  made,  namely,  a  block  rate  with  separate  demand 
and  energy  charges.  Many  of  our  companies  do  not  employ  this 
system,  and  the  recommendation,  if  adopted,  might  place  them 
in  a  bad  light  before  the  public  or  before  a  commission.  Instead 
of  recommending  a  definite  rate  and  method  of  charge,  would 
it  not  be  well  to  point  out  that  rates  are  to  be  divided  generally 
into  two  classes :  One  based  upon  averages,  which  is  very  similar 
to  the  five-cent  fare  of  a  street  railway  system;  the  other  being 
the  one  under  which  we  try  to  make  each  customer,  so  far  as 
may  be  practicable,  pay  a  certain  percentage  of  our  fixed  charges. 
In  other  words,  we  want  one  class  in  which  the  individual  con- 
sumer is  looked  to  to  pay  all  costs  of  rendering  the  service  and 
a  fair  percentage  of  profit  upon  the  investment;  and  another 
class  in  which  the  consumer  pays  upon  an  average  basis.    Beyond 
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this,  the  selection  of  individual  rates  should  be  left  to  the 
judgment  of  the  local  company.     [Applause.] 

Mr.  p.  S.  Josselyn,  Portland,  Oregon:  In  the  discussion 
of  this  paper  the  gentleman  from  Cleveland  spoke  of  counting 
the  number  of  lights  in  a  residence,  and  then  taking  a  certain 
percentage  of  the  number,  from  which  to  establish  the  maximiun 
demand.  I  think  it  would  be  very  interesting  to  some  of  us  in 
the  West  who  do  not  frequently  come  in  contact  with  Eastern 
people  to  know  what  that  percentage  of  actual  count  is  which  is 
used  in  the  estimating  of  the  maximum  demand  in  residences. 

Mr.  Wallau:  I  may  say  that  properly  speaking,  it  is 
about  25  per  cent  of  the  connected  load,  although  it  is  not 
ascertained  in  that  way.  The  method  by  which  it  is  ascertained 
is  as  folk)ws:  The  number  of  sockets  located  in  the  active 
rooms  is  counted;  and  when  there  are  one  or  more  baseboard 
plugs  per  active  room  then  these  are  counted  also.  We  have 
assumed  arbitrarily  that  70  per  cent  of  the  lamps  installed  in 
these  sockets  are  50-watt  lamps  and  30  per  cent  are  25-watt 
lamps  which  is  the  equivalent  to  saying  that  85  per  cent  of 
the  sockets  contain  50-watt  lamps.  Four-tenths,  then,  of 
this  number  of  standard  lamps  is  taken  as  the  demand,  other 
lamps  and  appliances  in  various  parts  of  the  house  not  being 
included.  So  we  have  four-tenths  of  85  per  cent  of  the 
sockets  in  the  active  rooms  practically  constituting  the  demand. 
In  practise,  as  I  have  stated,  it  amounts  to  about  25  per  cent  of 
the  connected  load,  including  irons  and  things  of  that  kind. 
This  percentage  we  find  to  be  the  actual  demand  at  the  sub- 
stations on  our  feeder  system.  I  have  made  a  number  of  tests 
from  year  to  year,  and  the  percentage  has  always  been  from 
'  25  to  27  per  cent,  which  is  a  very  fair  check  on  our  rating  system. 
[Applause.]    The  method  of  rating  follows  in  detail. 

The  Illuminating  Company's  rates  for  electricity  to  resi- 
dences are :  10  cents  per  unit  until  a  use  has  been  made  equiva- 
lent to  burning  all  of  the  lamps  composing  the  "Residence 
Rating,"  36  hours  in  each  month,  and  5  cents  per  unit  for  the 
electricity  used  in  excess  of  that  amount. 

As  in  any  other  meter  system  you  pay  for  only  the  actual 
current  used.  The  thirty-six  hours  simply  specifies  the  amount 
of  electricity  to  be  used  at  the  regular  rate  (10  cents)  before  the 
5  cent  rate  applies. 
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Record    of    lamps    and    receptacles    affecting    "Residence 
Rating": 


LOCATED  IN 

LAmps 

Recep- 
tacles 

LOCATED  IN 

Lamps 

Recep- 

Front  Halls          ) 
Main  Stairway     ) 
Library                 | 
Den                        ! 
Sitting  Room 
Music  Room        | 
Conservatory       ) 
Kitchen 

Reception 

Rooms 

Dining  Room 
Sewing  Room         ) 
Children's  Room    ) 



1 

TOTAL                     I 

Of  these  lamps  7-10  are  rated  as  50  watt 
and  8-10  as  25  watt  lamps. 

This  record  reported  by  our  inspector  is  equivalent  to 

standard  50-watt  lamps. 

Of  these lamps,  4-ioths  only  are  rated,  hence  your 

"Residence  Rating"  is standard  lamps,  which  in  one  hour 

will  use watts,  or kilowatts,  your  demand ; 

and  in  36  hours, kilowatt  hours,  or units. 

Meiporandum  of  lamps,  fans,  heating  and  cooking  appliances, 
flat  irons,  charging  sets,  etc.,  which  do  not  affect  the  rating. 


LOCATED  IN 

Lamps 

Recep- 
tacles 

LOCATED  IN 

Lamps 

Kecep- 

ucles 

Vestibule              ) 
Porch                     f 
— Closets 
Bath  Room 
Lavatories 
Dressing  Rooms 
Attic                     ) 
Basement             f 

Pantries                  ) 

Summer  Kitchen   ) 

— Servant's             1 

Room                      ) 

Back  Halls              ) 
Back  Stairways      ( 
Billiard  Room         | 
Ball  Room               f 
Barn                        ) 
Yard                        ( 

— 



Digitized  by 


Google 


240 

In  making  your  monthly  bills  therefore,  the  Ccnnpany  will 

charge  you  lo  cents  per  unit  for  any  current  used  up  to 

units.    Any  current  used  beyond tmits  in  a  month  will 

be  charged  at  5  cents  per  unit,  a  discount  of  50  per  cent. 

One  receptacle  per  room  will  not  affect  the  rating;  all  in 
excess  of  this  number  will  be  rated  at  50  watts  each. 

Mr.  J.  W.  LiEB,  Jr.,  New  York  City :  The  Rate  Research 
Committee  is  to  be  heartily  congratulated  on  this  forward  move 
which  it  has  made  in  endeavoring  to  solve  a  most  intricate  and 
difficult  question.  It  has  wisely  proceeded  along  the  lines  in 
which  it  is  quite  necessary  to  advance  in  any  attempt  at  stand- 
ardization. The  first  step  in  standardizing  diverse  practise  is 
to  select  limits  of  variation  which  are  wide  enough  to  include 
all  of  the  elements  that  are  considered  satisfactory  in  existing 
practise.  Later,  as  practise  improves,  and  its  refinement  increases, 
it  becomes  possible  to  narrow  the  limits,  and  apply  restrictive 
conditions  so  as  to  gradually  eliminate  the  fringes,  as  it  were, 
and  consolidate  the  practise  eventually  into  the  narrowest  limits. 
Yoiu*  Committee  has  endeavored  to  do  this,  perhaps  not  as 
broadly  as  might  have  been  possible,  but  on  the  whole  with  fair 
liberality,  considering  every  difficulty  and  the  greatly  diversified 
'  conditions  which  it  has  been  the  endeavor  to  cover.  In  consider- 
ing, for  instance,  the  division  of  rate  forms  as  applied  to  classes 
of  consumers,  as  outlined  on  page  197  of  the  Committee*s 
Report,  it  has  seen  fit  to  add  to  the  printed  recommendation  that 
the  rate  for  large  consumers  of  light  and  power  be  a  block  rate 
making  separate  demand  and  energy  charges,  the  further  recom- 
mendation that  under  proper  local  conditions  a  system  of  rates 
based  on  quantity  of  consumption  may  be  desirable.  It  is  quite 
necessary  to  cover  in  the  recommendations  what  is  considered 
the  best  practise  through  a  very  wide  range  of  conditicMis,  and 
it  is  hoped  that  the  Rate  Research  Committee  in  its  further  work 
will  have  this  in  mind ;  because,  after  all,  the  question  of  proper 
rates  is  not  merely  an  economic  question ;  it  is  also  a  geographical 
question,  and  often  a  political  question ;  and,  therefore,  having  in 
mind  that  it  is  often  a  question  of  local  conditions,  these  should 
be  taken  care  of  and  provided  for  in  recommendations  involving 
the  adoption  of  any  new  rate  schedules. 

Mr.  Williams  has  emphasized,  as  has  the  Committee,  the 
importance  of  filing  rate  schedules.    That  is  a  practise  which 
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has  obtained  for  many  years  with  the  larger  companies  and  has 
now  become  a  requirement  with  the  assimiption  of  authority  by 
Q>mmissions ;  it  is  a  practise  wholly  to  be  commended,  and  there 
is  nothing  which  will  establish  and  maintain  confidence  between 
the  company  and  its  customers  so  much  as  the  publication  of 
its  rate  schedules,  and  the  assurance  to  the  public  that  these 
schedules  are  adhered  to,  and  that  all  customers  are  treated  alike 
and  are  given  the  same  rate  under  the  same  service  conditions. 

The  matter  of  rates,  and  especially  residence  rates,  is  in  the 
same  chaotic  condition  abroad  as  it  is  in  this  country ;  and  if  you 
wish  to  have  a  side-light  on  what  the  situation  is  abroad,  you 
can  see  it  reflected  in  the  last  bulletin  of  the  Institution  of  Elec- 
trical Engineers  of  Great  Britain,  before  which  a  very  extended 
discussion  was  had,  in  which  the  whole  question  of  residence 
tariffs  was  gone  into  with  great  detail.  It  appears  that  the  same 
diversity  of  opinion  has  existed  abroad  as  here  and  is  likely  to 
continue  where  so  many  different  conditions  have  to  be  met. 

Referring  to  the  block  system,  as  it  is  defined  on  page  197 
there  is  an  important  feature  of  the  block  system  which  has 
not  been  referred  to  specifically  in  this  discussion,  but  which 
is  in  fact  involved  in  this  system.  In  establishing  the  charge  for 
each  block  of  units,  with  a  maximum  charge  for  the  first  block, 
a  lower  rate  for  the  next  block  and  a  still  lower  rate  for  the 
next,  and  so  on  for  succeeding  blocks,  we  have  involved,  sub- 
stantially, the  application  of  the  underlying  principle  of  the  maxi- 
mum demand  system  applied  on  the  basis  of  the  average  use  of 
the  demand,  with  the  highest  proportion  of  fixed  charges  in  the 
first  block,  diminishing  gradually  in  the  second,  third  and  suc- 
ceeding blocks.  So,  after  all,  in  applying  even  a  block  system 
we  have  in  it  a  factor,  which,  although  not  numerically  expressed, 
is  still  founded  upon  the  fundamental  principle  of  the  maximum 
demand  or  multi-rate  system.  Of  course,  we  all  recognize  that 
in  order  to  approach  this  general  subject  we  have  to  make  our 
fundamental  analysis  of  costs  and  approach  it  from  a  considera- 
tion of  the  cost  of  service  into  fixed  charges  and  running  costs. 
After  such  an  analysis  of  cost  of  service  is  made,  the  doctrine  of 
class  averages  can  well  be  applied  in  establishing  the  proper  class 
rates.  I  believe,  therefore,  your  Committee  should  be  heartily 
commended  in  its  work  which  involves  great  labor  and  careful 
investigation;  and  we  hope  that  it  will  continue  in  the  future 
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to  give  us  in  such  admirable  form  the  result  of  its  labors. 
[Applause.] 

Mr.  Samuel  Insull,  Chicago,  III. :  I  had  not  the  pleasure 
of  hearing  all  of  the  discussion  or  the  reading  of  the  report,  as 
I  was  out  of  the  room,  but  I  caught  some  of  the  remarks  made 
by  my  friend,  Mr.  Williams.  If  I  understood  him  correctly,  he 
thought  the  most  satisfactory  basis  of  rates  would  be  one  more 
nearly  amounting  to  the  five-cent  railroad  rate  for  urban  trans- 
portation.   Am  I  correct? 

Mr.  Williams:  I  think,  Mr.  President,  that  Mr.  InsuU 
did  not  quite  catch  my  meaning.  I  suggested  that  the  committee 
in  its  future  work  should  point  out  that  the  rates  and  rate 
methods  employed  by  the  diflFerent  companies  to-day  divide 
naturally  into  two  classes:  One  in  which  the  underlying  prin- 
ciple is  to  conduct  all  of  the  business  on  the  basis  of  average 
return,  average  cost,  average  profit,  average  everything;  exactly 
as  the  railroad  companies  of  our  cities  charging  a  five-cent  fare, 
conduct  their  business  on  an  average  of  cost  and  of  return.  Thus, 
in  a  city  such  as  New  York,  you  can  ride  two  blocks  or  thirty 
blocks  for  a  nickel,  or  you  can  ride  twenty-five  miles  for  the 
same  nickel.  With  the  second  class,  the  effort  is  to  place  upon 
the  individual  consumer  in  each  instance  his  own  fair  share  of 
the  cost  of  rendering  the  service.  After  making  these  two 
divisions,  into  which  all  rate  schedules  fall,  let  us  leave  it  to 
the  judgment  of  the  local  management  which  of  the  two 
methods  shall  be  adopted,  or  whether  both  shall  be  adopted. 

Mr.  Insull:  TsJcing  Mr.  Williams'  explanation,  the  one 
method  would  be  to  get  at  average  results  in  the  way  urban 
transportation  is  managed,  namely,  on  the  nickel  basis,  and  that 
I  do  not  like.  If  it  were  necessary  to  prove  the  erroneous  basis 
of  any  such  calculation,  I  do  not  know  of  a  better  example 
than  to  take  the  case  of  some  railroad  rates,  and  point  out  to 
you  how  absurd  it  would  be  to  carry  a  pound  of  pig  iron  and 
a  pound  of  feathers  at  the  same  rate. 

Fundamentally,  our  business  is  based  upon  the  return  we  can 
get  on  the  dollar  invested.  That  is  the  fundamental  principle 
underlying  our  business.  There  is  no  other  way  of  arriving  at  a 
proper  return  on  the  dollar  invested  than  by  selling  your  product 
on  a  system  of  rates  that  takes  into  consideration  the  points 
controlling  the  investment  of  the  dollar;  and  so  far  as  I  know, 
no  system  of  average  rates  so  far  devised  takes  into  consideration 
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that  question  of  investment.  The  only  possible  way  that  you 
can  take  into  consideration,  that  you  can  control,  the  investment 
you  will  have  to  make  to  take  care  of  a  given  amount  of  busi- 
ness, is  by  a  system  of  rates  that  have  for  their  basis  the  demand 
for  energy,  which,  after  all,  is  the  controlling  point  in  the  money 
you  have  to  invest  in  your  generating  and  distributing  plants. 

I  do  not  agree  with  Mr.  Lieb  that  this  is  in  any  sense  a 
ix)litical  question;  it  is  a  purely  economic  question;  and  if  any 
particular  number  of  companies  have  approached  this  subject 
of  their  rates  from  the  point  of  view  of  the  political  exigencies 
of  the  moment,  they  must  finally,  in  my  judgment,  change.  The 
only  true  basis  of  our  rates  is  the  question  of  the  demand  on 
our  investment,  the  question  that  controls  is  the  amount  of  money 
that  shall  be  employed  in  our  business.  Early  in  the  business  we 
unconsciously  recognized  this  principle,  in  the  days  when  we 
used  to  charge  twenty  cents  a  kilowatt-hour  for  our  energy,  and 
we  put  wholesale  rates  into  operation.  We  wanted  to  prove  our 
rate  curve  and  did  not  exactly  know  how  to  get  at  it;  but  we 
looked  for  the  Jong-hour  user  of  energy  and  unconsciously 
adopted  a  rate  based  on  the  demand. 

Take  the  experience  of  the  large  sellers  of  energy  in  this 
country,  and  where  do  we  find  the  largest  number  of  small 
customers  in  proportion  to  population?  In  the  cities  where  they 
have  a  straight  rate  for  energy  or  in  the  cities  where  they  have 
two  rates,  one  to  cover  the  readiness  to  serve,  and  the  other  to 
cover  the  units  used?  You  have  simply  to  study  the  statistics 
of  the  various  companies  throughout  this  country,  to  be  forced 
to  the  conclusion  that  it  is  an  economic  question  fundamental  to 
our  business ;  and  if  you  adopt  the  other  course,  if  you  adopt  a 
straight  rate  for  energy,  ultimately,  in  my  judgment,  you  are 
going  to  be  forced  to  sell  all  your  energy  at  that  rate,  whether 
you  have  a  one-hour  user  like  a  small  light  customer  in  a  flat, 
or  whether  you  have  a  twenty-four-hour  user  like  a  contractor 
who  takes  your  energy  for  pumping  in  some  construction  work 
underground.     [  Applause.  ] 

Mr.  Douglass  Burnett,  Baltimore,  Md. :  It  seems  to 
me  that  the  great  value  of  this  report  to  the  membership  at 
large  is  in  the  recommendation  that  rates  be  filed  with  the 
National  Electric  Light  Association.  I  think  nothing  better 
can  be  done  at  the  present  moment  to  standardize  conditions  in 
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our  industry  than  to  have  the  companies  operating  in  each 
territory  file  their  rates  with  some  central  body;  and  I  suggest 
the  National  Electric  Light  Association  headquarters  for  that 
purpose. 

You  who  have  no  printed  schedules  of  rates  will  find,  if  you 
undertake  to  do  it,  that  the  mere  formulation  of  your  rates  on 
paper,  and  the  filing  of  them  with  a  central  body  will  be  of  great 
value  to  you  in  your  lootl  situation.  I  can  possibly  best  illustrate 
that  by  saying  that  when  the  Baltimore  Company  formulated  and 
printed  its  rates  it  felt  a  great  sense  of  satisfaction  that  it  had 
accomplished  a  step  in  advance  and  it  filed  the  rates  with  the 
city  authorities.  The  result  of  this  was  that  after  a  year  or 
two,  when  the  Public  Service  Commission  of  Maryland  was 
formed,  the  company  could  readily  take  the  position  with  the 
people  that  the  rates  and  practises  of  the  company  were  stand- 
ardized, and  that  in  fact  a  Public  Service  Commission  was  not 
needed. 

Various  questions  which  have  arisen  before  the  Public 
Service  Commission  of  Maryland  have  been  the  more  readily 
settled  by  the  ability  of  the  company  to  refer  to  schedules  of 
rates  that  were  filed  with  the  public  authorities  even  before 
the  Commission  was  formed.  The  point  is  that  the  mere  formula- 
tion of  the  rates,  and  their  filing  with  the  public  authorities, 
causes  a  feeling  of  stability  in  the  work  of  the  company  in  its 
territory  and  in  its  dealings  with  customers. 

Just  one  word  on  this  question  of  diversity  of  opinion. 
There  is  very  little  reason  for  it.  Mr.  Lieb  has  indicated  that 
in  the  quantity  rate,  or  the  block  rate  that  is  in  force  in  the 
New  York  Company  you  have  the  elements  of  the  demand  rate. 
In  some  of  those  places  where  the  demand  rate  is  applied,  it  is 
expressed  as  a  block  rate.  In  the  case  of  the  Baltimore  Com- 
pany, while  we  have  a  two-rate  schedule  with  a  primary  rate 
and  a  secondary  rate  for  all  excess  consumption  after  a  certain 
number  of  hours'  monthly  use  of  the  demand,  yet  it  appears  to 
the  customer  strictly  as  a  quantity  rate,  and  each  of  the  ninety 
per  cent  of  the  customers  is  billed  in  the  form  of  a  quantity  rate. 
For  instance,  residences  pay  ten  cents  a  kilowatt-hour  for  the 
first  fifty  kilowatt-hours  a  month,  and  five  cents  a  kilowatt-hour 
for  the  excess;  the  entries  on  the  ledger  and  in  the  individual 
bills  are  in  the  shape  of  a  quantity  rate.     I  think  we  are  very 
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likely  to  be  under  the  wrong  impression  that  rate  systems  are 
confusing.  The  various  rates  which  take  into  account  the  active 
rooms  and  the  square  feet  of  floor  area  can  all  be  expressed 
numerically  in  the  shape  of  a  two-rate  system;  they  can  all  be 
expressed  in  the  shape  of  a  quantity  system,  when  it  comes  to 
applying  them  to  individual  customers;  and  I  think  we  should 
not  take  the  discussion  of  Mr.  Wallau,  for  instance,  as  indicat- 
ing there  is  any  confusion  about  the  matter.  If  each  of  us  would 
take  the  rates  we  use  and  convert  them  into  other  kinds  of  rates, 
a  quantity  rate,  for  instance,  or  a  demand  rate  or  the  active-room 
rate,  we  would  find  it  not  such  a  difficult  proposition.  If  we  all 
study  this  matter  for  a  year  or  two  more  we  shall  be  able  to 
reconcile  these  diflFerences  of  opinion  without  much  trouble. 
[Applause.] 

Mr.  John  R.  Graham,  Bangor,  Me. :  It  has  occurred  to  me, 
gentlemen,  after  hearing  the  different  addresses  of  the  session 
•  about  prices  for  electric  current,  that  you  may  be  interested  in 
my  company  in  Maine,  which  has  worked  out  a  system  now  in 
operation  three  or  four  years  with  no  complaints.  The  rate 
charged  by  this  company  for  lighting  runs  from  25  cents  per 
kw-hr.  down  to  3J4  cents.  Twenty-five  cents  per  kw  is  applied 
as  a  summer  rate,  current  being  used  for  about  three  months 
during  the  year.  That  high  rate  is  applied  for  the  summer 
business  to  cover  the  fixed  charges  for  the  other  nine  months. 

We  charge  a  high  rate  for  the  first  hour's  use  in  each  day 
and  a  low  rate  for  the  balance  of  the  current  used  during  the 
month.  This  last  method  automatically  divides  customers  into 
two  classes  and  places  upon  each  its  proper  share  of  the  fixed 
charges  and  operating  expenses.  We  take  the  connected  load 
on  a  16  c.p.  basis  and  charge  1500  watts  per  lamp;  then  we 
divide  that  into  halves  and  charge  15  cents  per  kw.  for  the  first 
hour's  burning  and  6  cents  for  the  balance.  That  would  make  a 
charge  for  two  hours'  burning  of  about  10  cents  per  kw.  and  for 
four  or  five  hours'  burning  during  the  day  the  price  would  be 
close  to  6  cents.  Under  this  system  those  who  have  a  large 
installation  and  use  a  small  amount  of  current  have  to  pay  a 
high  rate  and  those  having  a  small  installation  and  using  a  large 
amount  of  current  have  to  pay  a  low  rate.  The  average  rate 
for  current  under  this  plan  for  an  average  month  at  the  con- 
sumer's meter  is  7J4  cents  per  kw. 
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We  also  have  a  hotel  rate  of  3^  cents  per  kw.  A  hotel 
cannot  control  its  lamps.  The  current  is  turned  on  and  bums 
all  night  in  the  bath  rooms,  and  in  other  ways  the  lamps  are  left 
burning  and  the  hotel  has  to  pay  for  it,  so  they  ought  to  have  a 
low  rate.    A  good  deal  of  it  comes  on  the  off-peak  load. 

We  have  another  rate  which  is  used  in  dry  goods  stores 
where  there  is  nearly  all-day  lighting,  and  instead  of  rating 
them  1500  watts  per  lamp  we  make  it  down  as  low  as  500  watts, 
hence  their  price  is  6  cents  per  kw. 

We  also  sell  power  for  manufacturing  purposes.  We  make 
a  maximum  demand  charge  of  $12  per  hp.  per  year,  which 
covers  the  interest  charges  for  the  installation  of  the  machinery 
and  we  are  prepared  to  furnish  3000  hp.  at  any  time.-  We  then 
make  a  charge  for  the  operation  ranging  from  $.002  down  to 
$.001,  according  to  the  amount  taken,  which  with  the  stand-by 
charge  would  average  about  $.004  per  hp-hr.  The  $12  per 
hp.  per  year  is  paid  whether  we  furnish  current  or  not.  This  is 
24-hour  power  and  80  per  cent  load-factor,  so  I  conclude  after 
a  careful  study  of  all  the  rate  charges  for  power,  that  the  proper 
method  of  charging  is  by  demand. 

The  cost  of  electric  service  is  made  up  of  two  distinct 
elements — the  fixed  charges  which  go  on  regardless  of  operation 
and  the  operating  expenses  which  vary  with  the  amount  of 
current  produced. 

Mr.  p.  Junkersfeld,  Chicago,  111. :  I  would  like  to  express 
my  appreciation  of  the  admirable  report  which  we  have  heard, 
and  also  of  Mr.  Wallau's  comments  thereon,  but  shall  confine 
myself  to  the  subsequent  discussion. 

First,  whether  or  not  the  demand  system  is  proper  depends, 
ultimately,  in  my  judgment,  on  whether  you  consider  that  this 
business  is  rapidly  approaching,  or  is  perhaps  past,  the  time 
when  rates  should  be  based  upon  what  the  traffic  will  bear,  or 
whether  it  has  reached  the  stage  in  which  the  service  rendered 
should  be  charged  for  on  a  basis  proportionate  to  cost.  Public 
Service  Commissions  and  other  regulative  bodies  will  certainly 
take  the  latter  viewpoint. 

As  an  illustration  along  the  line  of  residence  lighting,  I  ask 
any  of  you  whether  you  think  it  would  be  fair  to  make  the  same 
rate  per  kilowatt-hour,  assuming  now  a  straight  meter  rate,  for 
a  single  man  who  has  a  private  apartment  and  who  is  perhaps 
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travelling  three-fourths  of  his  time,  that  you  would  for  a  family 
which  is  at  home  all  the  time  and  which  perhaps  uses  a  good 
many  appliances?  What  element  in  the  cost  of  supplying  these 
two  customers  is  proportionate  to  the  number  of  kilowatt-hours 
used?  Primarily  fuel — a,  very  small  part  of  the  total.  More- 
over, the  straight  meter  rate,v  with  the  small  customer  using 
tungsten  lamps,  is  proportionate  to  only  a  small  part  of  the  total 
cost ;  say,  ninety  per  cent  of  the  total  cost  in  that  case  is  a  fixed 
charge  on  the  investment  and  the  fixed  expense  to  carry  that 
customer  on  the  books,  and,  perhaps,  only  ten  per  cent  varies 
with  the  amount  of  fuel  and  labor  required  to  operate  and  main- 
tain the  plant  and  distribution  system.  So  that,  as  a  matter  of 
fact,  at  the  present  time,  the  flat  rate  per  outlet  would  in  some 
cases  be  just  about  as  fair  as  a  straight  meter  rate.  Of  course, 
we  all  hope  with  the  number  of  appliances  coming  in,  that  they 
will  very  ];apidly  increase  consumption,  and  that  this  is  only  a 
temporary  condition.  I  point  to  this  as  an  illustration,  that  a 
straight  meter  rate  is  not  at  all  proportional  to  the  cost. 

There  is  one  thing  to  guard  against  in  applying  the  demand 
system.  If  you  want  to  get  the  long-hour  business,  and  you 
must  get  the  long-hour  business  to  put  you  into  a  position  where 
you  can  reduce  the  retail  rates,  you  must  be  careful  and  not 
require  too  many  hours'  use  at  a  high  rate  portion.  In  ether 
words,  if  you  ask  a  customer  to  pay  for  sixty  hours'  use  at  the  high 
rate  portion,  he  rarely  or  never  enjoys  the  low  rate;  and  there- 
fore, thirty  hours'  use  or  thereabout  would  be  very  much  better, 
as  it  would  give  residence  consumers  an  opportunity  to  secure  a 
certain  portion  of  their  service  at  the  low  rate.  Moreover, 
unless  you  do  that  you  give  no  encouragement  whatever  to  the 
use  of  heating  devices.  The  tendency,  in  my  judgment,  should 
be  to  fix  not  more  than  thirty  hours  as  the  high  rate  portion  of 
the  bill  and  to  make  a  considerable  diflference  between  the  high 
rate  and  the  low  rate,  so  that  the  rate  for  heating  devices  will 
come  within  the  reach  of  the  average  residence  customer. 

I  would  like  also  to  say  one  word  upon  the  question  of  the 
comparison  between  rates  for  electric  lighting,  and  rates  for 
street  car  service.  If  there  is  one  thing  I  hope  for  the  National 
Electric  Light  Association,  it  is  that  our  rates  will  not  get  us 
into  the  position  of  the  urban  and  interurban  railroad  companies 
to-day.     [Laughter  and  applause.]     I  refer  you  to  any  of  the 
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executive  officers  of  the  American  Electric  Railway  Association, 
and  particularly  to  the  work  they  have  been  doing  for  three  years 
or  more,  in  educating  the  public  and  educating  themselves  upon 
the  question  of  charging  for  their  service  on  the  street  car 
system  according  the  length  of  the  ride.  The  result  of  that 
educational  campaign  on  legislation  during  the  last  two  or  three 
years  in  many  places  in  the  country,  has  been  the  zone  system  of 
charging,  which  is  quite  prevalent  in  Europe,  and  toward  which 
there  is  now  a  marked  tendency  in  this  country.  The  zone  system 
charge  is  in  many  respects  analogous  to  the  demand  system.  In 
other  words,  it  is  a  determined  effort  to  charge  on  a  basis  approxir 
mately  proportionate  to  the  cost  of  the  service. 

Mr.  R.  H.  Ballard^  Los  Angeles,  Cal.:  While  we  all, 
I  think,  recognize  the  absolute  justice  in  the  making  of  rates 
based  on  a  maximum  demand  system,  it  is  to  my  mind  a  question 
whether,  for  the  residence  consumer,  or  the  small  consumer,  we 
could  adopt  a  demand  system  in  Southern  California  at  this  time. 
I  believe  firmly  if  such  a  system  were  adopted  as  a  standard 
system  of  this  Association,  that  political  conditions  in  Southern 
California  -would  not  permit  of  its  adoption  just  now.  Mr. 
Insull  has  stated  that  the  making  of  rates  is  not  a  political 
question,  but  rather  an  economic  question.  On  that  I  agree  with 
him.  That  is  to  say,  the  making  of  rates  should  not  be  a 
political  question  but  should  rather  be  an  econcmiic  question; 
and  rates  should  be  fixed  in  proportion  to  the  cost  of  furnishing 
each  class  of  service.  Unfortunately  however,  for  us,  the  rate- 
fixing  body  is  elected  by  the  small  consumer.  The  "small  con- 
sumer" is  largely  in  the  majority  and  most  of  them  are  voters, 
who  elect  the  councilmen.  The  council  fixes  a  rate  which  it 
thinks  will  please  the  great  majority  of  the  voters,  that  is,  the 
"small  consumer,"  and  the  rate  sticks.  If  the  rate  is  not  pleasing 
to  them,  the  councilmen  may  be  recalled  under  the  charter;  or, 
if  they  think  the  crime  is  not  serious  enough  for  a  recall,  they 
can,  by  petition,  get  out  a  referendum,  and  fix  the  rate  to  suit 
themselves.  For  that  reason,  it  seems  to  me  that  at  this  time, 
conditions,  in  Southern  California  at  least,  demand  some  form 
of  average  rates;  and  the  system  now  in  effect  is  probably  the 

_system  of  averaging  that  can  be  devised.  In  other  words, 
the  system  is^  in  effect  the  block  system.  The  City  Coimcil  in 
Los   Angeles   has   just   completed   legislation   fixing  the   rates 
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for  electric  lighting  service.  They  do  not  differentiate  as  yet 
between  the  small  and  the  large  consumer.  The  rate  on  the 
block  system  starts  with  a  maximum  of  6.5  cents  per  kilowatt- 
hour;  and  the  rates  then  follow  down  with  100,  250,  500,  1000 
and  5000  kilowatt-hour  blocks,  to  the  lowest  rate  of  about  2 
cents — I  think  it  is  2.4  cents  per  kilowatt-hour.  The  block 
system,  with  which  we  are  all  familiar,  makes  it  necessary  for  the 
consumer  enjoying  the  very  lowest  rate  of  2.4  cents  per  kilo- 
watt-hour to  pay  his  proportion  of  the  high  rate  of  6.5  cents  per 
kilowatt-hour. 

Another  thing  that  occurs  to  me  in  regard  to  the  demand 
system,  is  it  not  after  all  to  some  degree  an  average  system? 
We  saw  yesterday  a  chart  by  Mr.  Freeman,  exhibited  in  connec- 
tion with  his  talk,  and  if  I  remember  correctly,  some  consumers 
at  the  top  of  the  page  should  have  paid  a  rate  of  7.41  cents  per 
kilowatt-hour,  other  consumers  lower  rates,  and  the  average 
was  about  4  cents  per  kilowatt-hour.  So  that  even  on  the  demand 
system  it  seems  that  expediency  makes  it  necessary  to  employ 
the  average  to  some  degree. 

An  objection  that  we  make  to  the  rates  as  recommended 
by  the  committee  in  this  very  excellent  and  comprehensive  report 
is  that  it  apparently  does  not  take  into  consideration  the  business 
to  be  gained  through  or  during  off-peak  hours;  and  I  have  in 
mind  now  the  business  that  may  be  gained  in  the  very  early 
morning  hours,  between,  say,  midnight  and  six  o'clock  in  the 
morning.  In  our  country  there  is  a  great  deal  of  business  to 
be  developed  during  those  six  hours.  We  can  sometimes  get 
hold  of  a  man  whose  installation  will  appare;itly  prove  more 
economical  if  operated  independently  than  by  power  at  rates 
regularly  laid  down ;  but  by  re-arranging  his  own  apparatus  and 
equipment,  sometimes  and  quite  often,  it  is  possible  to  get  his 
whole  business  by  allowing  him  a  very  low  rate  in  the  valley 
load,  so-called,  between  twelve  o'clock  midnight,  and  six  o'clock 
in  the  morning,  and  higher  rates  for  different  periods  of  the  day. 
We  have  some  contracts  which  provide  for  three  rates,  a  rate 
for  consumption  between  midnight  and  six  o'clock  in  the  morn- 
ing ;  a  higher  rate  for  consumption  between  six  o'clock  and  four- 
thirty  in  the  afternoon;  and  a  still  higher  rate  for  consumption 
between  four-thirty  in  the  afternoon  and  up  to,  say,  eight-thirty 
or  nine  o'clock  in  the  evening.     That  business,  under  our  sys- 


Digitized  by 


Google 


250 

tem,  is  very  profitable  and  very  desirable;  and  I  would  not  like 
to  see  any  rate  schedule  adopted  which  would  overlook  the 
possibility  of  securing  business  operating  during  the  hours  that 
the  company  may  need  it.  Personally,  I  would  be  very  much 
opposed  to  the  final  schedule,  which  is  practically  a  flat  rate  for 
very  small  residence  consumers.  I  do  not  believe  that  any 
form  of  flat  rate  can  be  adopted  which  will  not  lead  to  abuse 
on  the  part  of  the  customer. 

In  general,  our  conditions  seem  to  indicate  that  it  would 
be  necessary  to  divide  the  business  into  two  general  classes; 
the  large  business  and  the  small  business ;  and  on  the  large  busi- 
ness I  do  not  believe  we  would  have  any  difficulty  whatever  in 
adopting  and  carrying  out  a  maximum  demand  system  which 
would  be  thoroughly  understood  by  the  consumer,  their  power 
bills  being  large  enough  to  make  it  worth  their  while  to  figure 
it  out. 

On  the  residence  consumer,  however,  and  the  small  business, 
I  do  not  see  the  advantage  or  necessity  of  figuring  out  the 
maximum  demand  on  the  basis  of  floor  area,  cdnnected  load, 
or  any  such  method.  The  average  residence  consumer  would 
not  have  a  maximum  demand  of  over  one  kilowatt.  On  a  block 
system  charging  the  maximum  rate  for  the  first  hundred  hours' 
use,  a  greater  number  of  hours  would  apply  than  were  the  con- 
sumer put  on  a  maximum  demand  system  strictly. 

Another  feature  that  would  appeal  very  strongly  to  us  in 
adopting  or  fixing  rate  schedules  is  that  the  rates  should  be  fixed 
absolutely  by  the  governing  body,  the  Commission  or  Council, 
so  as  to  leave  no  chance  for  argument  between  the  company 
and  the  consumer.  Hours  use  of  connected  load,  and  things 
of  that  kind  will  very  often  bring  the  company's  representatives 
and  customers  into  arguments  as  to  the  proper  amount  of  charge, 
as  to  the  correct  figuring  of  floor  area,  the  correct  statement  of 
installation,  and  so  forth.  Since  we  have  come  under  very  strict 
regulation,  we  have  found  one  of  the  advantages  to  be  that 
disputes  with  consumers  are  almost  entirely  eliminated,  the  con- 
sumer looking  to  the  governing  body  to  fix  a  rate  satisfactory  to 
him.  Instead  of  disputing  with  the  company  most  of  the  cus- 
tomers come  in  with  the  air  of  having  the  laugh  on  the  company 
for  being  compelled  to  accept  such  low  rates.     [Laughter.] 
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Mr.  E.  Douglas,  Milwaukee,  Wis. :  I  want  to  say  a  word 
in  favor  of  the  demand  system  as  a  basis  of  assessing  pay- 
ments for  residence  electric  business.  As  Mr.  Insull  has 
very  properly  said,  the  largest  part  of  the  cost  of  supplying 
electric  service  arises  from  the  fixed  charges  on  the  investment. 
I  think,  gentlemen,  you  will  agree  that  the  kilowatt-hour  is  not 
the  true  measure  of  the  necessary  investment  to  supply  electric 
service.  [Applause.]  In  analyzing  our  costs,  no  doubt  the 
unit  "kilowatt-year"  is  preferable  to  the  unit  "kilowatt-hour." 
The  Company  with  which  I  have  been  connected  has  during  the 
last  year  and  a  half  been  operating  on  a  residence  lighting 
schedule  which  is  based  upon  the  demand  system  of  charging. 
By  assuming  a  relation  between  the  number  of  rooms  in  a  resi- 
dence and  the  watts  demand  per  room  it  is  not  difficult  to 
develop  the  number  of  kilowatt-hours  which  must  be  paid  for  at 
the  primary  rate  before  the  consumer  may  enjoy  the  secondary 
rate,  and  have  the  same  entirely  consistent  with  the  demand  or 
Hopkinson  schedule.  We  have  concluded  from  our  experience 
that  no  other  diflFerential  schedule  would  have  been  as  simple 
to  apply,  as  easy  for  the  customer  to  understand,  and  leave  so 
few  opportunities  for  errors.  We  adopted  the  room  basis  of 
determining  the  primary  charge  in  preference  to  the  one  using 
floor  areas  for  the  reason  that  the  measurement  of  floor  areas 
involved  a  good  deal  of  expense,  resulted  in  decimals  and 
introduced  a  much  greater  probable  error. 

In  the  application  of  any  formula  or  rate  devised  by  the 
human  mind,  difficulties  are  bound  to  arise  and  must  be  solved 
from  time  to  time.  In  the  Milwaukee  Company's  schedule  of 
rates  for  residence  lighting  all  rooms  are  counted  as  active 
except  three  bedrooms,  bathrooms,  basement,  garret,  closets  and 
back  porch.  In  one  apartment  a  room  may  be  used  for  a  bed- 
room and  as  such  becomes  inactive,  and  in  another  apartment 
may  be  used  as  a  den  and  thus  becomes  active.  This  makes  a 
difference  in  the  amount  of  energy  which  must  be  paid  for  at 
the  primary  rate,  and  opens  up  opportunities  for  discussion 
between  the  occupants  of  the  two  apartments.  The  matter  is, 
however,  not  difficult  of  explanation  and  gives  little  cause  for 
permanent  complaint. 

If  it  were  practicable  for  one  to  take  into  account  the  differ- 
ences in  intensities  of  illumination  for  different  classes  of  rooms. 


Digitized  by 


Google 


252 

make  an  accurate  analysis  of  the  cost  of  serving  residence  electric 
consumers,  data  for  which  have  not  as  yet  been  collected,  and 
accurately  predetermine  the  results  from  any  given  rate  schedule, 
I  would  favor  the  assessment  of  demand  on  the  floor  area  basis, 
as  distinguished  from  the  room  basis.  Until,  however,  the 
matter  of  residence  electric  service  has  been  more  highly 
developed,  and  the  cost  thereof  is  more  accurately  known,  I 
prefer  the  assessment  of  demands  for  the  determination  of 
amount  of  energy  to  be  paid  for  at  the  primary  rate,  on  the 
basis  of  the  number  of  active  rooms,  rather  than  on  the  basis  of 
floor  space. 

Mr.  C.  a.  Graves,  Brooklyn,  N.  Y. :  The  Brooklyn  Edison 
Company  is  about  to  put  its  lighting  rates  on  a  demand  system, 
in  which  the  maximum  demand  is  to  be  computed  as  50  per  cent 
of  the  total  installation  in  residences,  and  70  per  cent  for  all 
other  premises,  each  standard  socket  being  rated  at  50  watts. 
The  customer,  however,  has  the  option  of  a  demand  indicator 
upon  the  payment  of  an  additional  maintenance  charge. 

As  a  large  part  of  our  business  requires  underground  service, 
which  necessitates  higher  cost  per  customer,  the  smallest  demand 
figured  will  be  ij^  kilowatts.  This  means  that  no  customer 
whose  bill  is  less  than  approximately  $10  per  month,  will  earn 
lower  than  the  primary  rate  of  11  cents,  and  conversely,  all 
customers  with  a  demand  of  i^  kilowatts,  or  lower,  whose 
consumption  exceeds  90  kilowatt-hours  per  month,  will  obtain 
a  lower  rate  for  the  excess. 

Mr.  Lloyd  :  I  have  very  little  to  say,  except  that  the  discus- 
sion puts  me  in  mind  of  our  regular  Committee  meetings  and  also 
a  meeting  I  attended  some  years  ago  in  Cincinnati  where  Mr. 
Henry  L.  Doherty  and  Mr.  L.  A.  Ferguson  held  a  heated  dis- 
cussion on  the  floor  along  the  same  lines  we  are  talking  on  this 
morning.  Only  one  or  two  things  have  I  made  note  of  here. 
As  far  as  the  ascertainment  of  demand  in  small  premises  is  con- 
cerned, I  have  no  doubt  that  the  question  will  work  itself  out 
in  practise.    What  we  need  is  a  little  more  experience. 

As  to  the  definitions  referred  to  by  Mr.  Williams  and  the 
riders,  I  might  add  that  in  the  latter  part  of  the  report  the  riders 
are  merely  suggestive,  and  are  not  recommendations  for  adoption 
without  careful  consideration  by  local  companies. 
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Referring  to  Mr.  Ballard's  remarks  as  to  oflF-peak  business, 
the  Rate  Committee  after  a  great  deal  of  discussion  was  of  the 
opinion  that  off-peak  is  not  a  very  desirable  term.  At  several 
of  the  sessions  in  the  last  two  days  it  has  been  brought  out  that 
the  maximum  demand  of  a  system  in  different  parts  of  the 
country  occurs  at  very  different  times,  and,  therefore,  when  we 
use  the  term  '*off-peak,"  we  have  to  define  it.  For  instance,  a 
speaker  last  evening  pointed  out  that  his  peak  time  came  between 
lo  a.  m.  and  2  p.  m.  in  the  summer-time.  Off-peak  is  generally 
referred  to  in  eastern  and  middle-west  communities  as  coming 
between  4  and  8  p.  m.  in  the  winter-time ;  so  you  see,  when  you 
speak  of  off-peak  rates,  you  need  to  give  the  hours.  We  have 
not  as  yet  found  what  I  consider  a  satisfactory  name  for  off-peak 
business  so-called.  The  Committee  referred  to  it  on  page  nine 
as  a  "feature  rate."  Therefore,  if  Mr.  Ballard  will  look  on 
page  190  he  will  find  that  we  have  taken  care  of  his  objection 
regarding  perhaps  not  special  but  class  rates  for  that  kind  of 
business. 

I  will  not  take  up  more  time,  except  to  say  that  the  Com- 
mittee is  very  desirous  of  getting  into  Communication  with  all 
of  the  companies  in  the  Association,  and  we  hope  that  one  man 
in  each  company  may  be  appointed  as  an  associate  of  the  Com- 
mittee. In  that  way  we  shall  get  into  closer  touch  with  the 
companies,  the  manager  will  know  what  his  representative  is 
doing,  and  if  we  find  a  company  asking  for  assistance,  we  can 
attend  to  it  much  more  advantageously. 

Mr.  Williams:  Mr.  Chairman,  in  view  of  the  splendid 
work  of  the  Rate  Research  Committee  during  the  past  year, 
I  would  like  to  move  you,  sir,  that  the  committee  be  continued, 
that  it  be  requested  to  hold  further  meetings  during  the  year  to 
come,  and  to  make  a  further  report  on  the  subject  at  the  191 3 
Convention. 

The  motion  was  seconded  and  carried. 

The  Chairman:  Our  next  paper  is  one  prepared  by  Mr. 
Charles  A.  Munroe,  Vice-President  of  the  Public  Service  Com- 
pany of  Northern  Illinois,  who  is  not  here.  The  paper  will  be 
put  into  the  record  without  being  read. 


Digitized  by 


Google 


THE  DESIRABILITY  AS  A   CENTRAL-STATION 

LOAD  OF  PUMPING  FOR  MUNICIPALLY 

OWNED  WATER-WORKS 

A  large  and  profitable  source  of  income  is  available  to  the 
central  stations  from  the  pumping  of  water  at  municipally  owned 
water-works.  The  number  of  kilowatt-hours  which  would  yearly 
be  employed  in  pumping  if  these  water-works  were  operated  by 
central-station  power  is  very  large. 

A  population  of  more  than  40,000,000  is  furnished  from 
municipally  owned  water-works.  A  conservative  estimate  of 
the  amount  of  water  used  per  day  per  capita  is  40  gallons.  A 
fair  average  of  the  energy  required  to  handle  1000  gallons  of 
water  is  one  and  one-half  kilowatt-hours.  An  average  price  for 
the  current  would  be  two  cents  per  kilowatt-hour.  The  central 
stations  of  the  country  will,  if  they  secure  this  business,  sell  per 
year  744,000,000  kilowatt-hours,  yielding  gross  earnings  of 
$14,880,000. 

The  desire  of  every  central  station  is  not  only  to  sell  a  large 
number  of  kilowatt-hours,  but  to  sell  as  large  a  number  as 
possible  off  the  station  peak.  The  pumping  of  city  water  is 
peculiarly  adapted  to  fit  in  with  the  capacity  of  a  central 
station.  By  the  installation  of  an  elevated  reservoir,  which 
if  not  already  in,  should  be  in,  it  is  possible  to  make 
the  pumping  of  water  by  electrical  energy  practically  auto- 
matic. The  small  space  required  by  the  electrically  driven 
pumps  enables  us  to  install  our  units  without  enlarging  the 
existing  plant,  so  that  the  present  plant  of  a  municipality  can 
stand  by  as  a  reserve.  In  addition  to  the  automatic  features  of 
operation,  the  load  required  for  municipal  pumping  can  be 
dropped  on  the  station  peak,  without  inconvenience  to  the 
municipality. 

Where  the  water  is  pumped  from  deep  wells,  it  should  first 
be  pumped  into  a  surface  reservoir  and  then  into  a  stand-pipe. 
This  decreases  the  head  against  which  the  deep-well  pump  has 
to  operate,  and  in  case  of  fire  gives  a  large  supply  of  water  on 
the  surface  which  can  be  thrown  direct  into  the  mains  with  a 
centrifugal  pump  installed  for  the  purpose.     This  large  pump 
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can  be  operated  economically  at  the  distributing  voltage  without 
the  expense  of,  and  losses  from,  transformers. 

In  small  towns  the  stand-pipe  will  take  care  of  any  ordinary 
fire  and  the  expense  of  a  surface  reservoir  can  be  avoided.  In 
every  instance,  however,  where  the  water  is  more  than  60  feet 
below  the  surface  of  the  ground,  there  should  be  a  reservoir  in 
order  to  avoid  the  strain  on  the  deep-well  pumps. 

Contracts  should  not  be  made  at  a  flat  rate  per  thousand 
gallons  of  water  pumped,  unless  the  source  of  supply  is  a  lake 
or  river.  If  the  municipal  water  supply  is  derived  from  deep 
wells  and  the  contract  is  based  upon  a  fixed  price  per  thousand 
gallons  of  water  pumped,  serious  complications  may  arise. 

First:  Pumping  the  water  for  a  fixed  price  per  thousand 
gallons  presupposes  that  the  central  station  will  do  the  pumping. 
This  involves  making  repairs,  which  on  deep-well  pumps  are 
apt  to  be  very  costly. 

Second:  The  central  station  becomes  responsible  for  the 
successful  operation  of  the  pumps  and  apparatus  in  case  of  fire. 

Third:  If  the  wells  give  out,  which  is  almost  always  the 
case,  there  is  the  added  embarrassment  of  trying  to  get  the 
municipality  to  sink  a  new  well,  or,  if  the  level  lowers  materially, 
the  hardship  of  pumping  the  water  against  the  greater  head  falls 
on  the  central  station. 

It  is  easier  to  close  a  contract  on  the  basis  of  a  flat  rate  per 
thousand  gallons  of  water  pumped  than  on  a  kilowatt-hour  basis, 
because  the  city  officials  do  not  understand  the  value  of  a  kilo- 
watt-hour, whereas  a  proposition  to  pump  water  at,  for  example, 
five  cents  per  one  thousand  gallons  is  understood  and  oosstdered 
cheap,  water  being  sold  usually  at  from  ten  to  fiflam  ccaks  per 
one  thousand  gallons.  It  is,  nevertheless,  worth  Ihe  added  e#ort 
to  secure  the  contract  on  a  per  kilowatt-hour  basis.  Ob  Ikii 
basis  you  have  known  conditions  on  which  to  figure.  A  very 
low  price  per  kilowatt-hour  is  justified  because  of  the  off-peak 
character  of  the  load. 

In  municipal  pumping  plants,  because  of  the  comparatively 
small  amount  of  power  used,  the  attendance  charge  is  high  per 
kitowatt-hour.  In  some  instances  this  charge  is  equal  to  the 
total  charge  per  kilowatt-hour  by  the  central  station.    Two  and 
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one-half  cents  per  kilowatt-hour  for  this  business  in  towns  under 
10,000  people  will  result  in  a  marked  saving  to  the  city. 

Although  it  may  appear  that  our  endeavors  to  save  the  city 
money  are  not  always  appreciated,  yet  in  time  we  are  bound  to 
receive  due  credit  for  any  fair  treatment  accorded  a  community. 

DESIRABLE   FROM   A   POLICY   POINT   OF   VIEW 

More  important  to  the  central  station  than  the  getting  or 
losing  of  any  one  particular  piece  of  business,  is  the  occupancy 
of  the  territory  without  municipal  competition.  Where  a  munici- 
pality has  a  water-works  station  and  men  on  duty  all  the  time, 
it  is  natural  for  someone  who  knows  only  half  of  the  story  to 
suggest  that  by  purchasing  a  generator  to  be  belted  to  the  prime 
mover  in  the  water-works  station,  and  a  few  poles,  cross-arms, 
wire,  etc.,  the  city  can  furnish  its  own  street  lights  at  a  great 
saving.  The  suggestion  we  all  know  is  a  fallacy,  but  this  is 
sometimes  difficult  to  prove,  especially  if  it  gets  to  be  a  political 
issue.  If  a  city  can  be  persuaded  to  equip  itself  for  furnishing 
its  own  street  lights,  it  will  not  be  difficult  to  get  it  to  go  one  step 
fiirther,  namely,  to  distribute  energy  to  private  consumers. 

The  large  distributing  company  is  no  more  free  from  this 
danger  than  is  the  isolated  central  station,  although  the  reasons 
for  seeking  this  result  in  the  case  of  the^one  diflfer  from  those 
in  the  case  of  the  other.  To  illustrate — ^the  isolated  central  station 
is  usually  locally  owned,  petty  jealousies  arise,  the  collection  of 
monthly  bills  over  a  period  of  years  from  nearly  every  property 
owner  in  the  town,  and  the  friction  which  results  from  defects 
in  the  service,  from  overcharges  or  from  complaints  badly 
handled  by  an  overworked  manager,  create  a  slumbering  feeling 
of  resentment  towards  the  central  station. 

When  the  street  lighting  contract  expires  and  more  or  less 
discussion  is  held  in  the  town  over  the  proposed  new  contract, 
some  over-zealous  alderman  secures  data  from  cities  where  street 
lights  similar  to  those  proposed  are  furnished  at  much  lower  rates 
and  the  storm  breaks.  The  central  station  is  put  on  the  "Unfair 
List"  and  unless  the  situation  is  diplomatically  handled  loses 
the  street  lighting  contract  and  perhaps  has  municipal  competi- 
tion for  its  private  business. 
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The  central  station  operating  in  several  towns  is  subject  to 
this  danger  from  another  source.  The  isolated  central  station 
goes  out  for  very  little  power  business.  It  is  embarrassed  by 
getting  too  much  of  this  business  because  some  of  the  other 
plants  have  generating  stations  as  large  as  that  of  the  central 
station. 

When  a  distributing  company  is  once  established  it  makes 
a  drive  for  every  bit  of  business,  large  or  small,  in  the  com- 
munity, with  the  result  that  much  of  this  business  is  obtained. 
Engineers  and  firemen  whose  services  are  no  longer  needed  are 
out  of  a  job.  The  engineers  at  the  water-works  see  the  hand- 
writing on  the  wall,  and  have  perhaps  forestalled  an  effort  to 
dislodge  them  by  pointing  out  the  ease  with  which  the  street 
lights  could  be  supplied  from  the  pumping  station. 

To  conclude:  Here  is  a  class  of  business  which  from  an 
economic  point  belongs  to  the  central  station,  because  the  central 
station  can  pump  the  water  at  a  price  which  will  save  money  to 
the  municipality  and  make  money  for  itself. 

If  this  business  is  gone  after  in  an  aggressive  way  before  it 
becomes  a  political  issue,  it  should  be  secured  without  difficulty. 

With  the  city  pumping  plant  shut  down  and  operated  from 
central-station  company's  service,  a  source  of  possible  trouble  is 
eliminated,  and  the  saving  made  for  the  city  creates  friends  for 
the  central  station. 

The  Chairman:  We  will  now  resolve  this  meeting  into 
the  Executive  Session. 
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EXECUTIVE  SESSION 


Wednesday  Morning^  June  12 


The  Chairman,  President  Gilchrist:  The  first  number 
on  the  program  is  the  presentation  to  the  Executive  Session  for 
approval  of  the  Public  Policy  Committee  Report,  Mr.  Arthur 
Williams,  New  York  City,  Chairman. 

Mr.  Williams:  The  Public  Policy  Committee  Report  has 
been  printed  and  is  issued  and  circulated  amongst  the  Class  A 
membership.  The  Committee  has  unanimously  requested  Mr. 
Samuel  Insull  to  present  the  report  at  the  special  meeting  of 
this  evening,  and  Mr.  Insull  has  very  kindly  consented  to  do 
so.  The  report  in  full  will  therefore  be  presented  at  that  time 
by  Mr.  Insull,  and  the  only  action,  I  think,  to  be  taken  at  this 
Executive  Session  is  its  adoption  or  rejection. 

It  was  thereupon  moved,  seconded  and  voted  that  the  report 
of  the  Public  Policy  Committee  as  presented  be  approved  and 
adopted. 

The  Chairman:  The  next  number  on  the  program  is  the 
presentation  of  the  proposed  constitutional  amendments  by  Mr. 
Frank  W.  Frueauff,  Denver,  Colo.,  Chairman. 
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REPORT  ON  CONSTITUTION  AND  BY-LAWS 

The  committee  appointed  for  this  purpose  has  carefully 
prepared  various  constitutional  amendments  and  changes  in 
the  constitution,  and  these  have  already  been  printed  in  the  com- 
pany Bulletin.  The  constitution  of  the  Association  provides 
that  a  committee  be  elected  by  the  Association  to  consider  such 
changes,  and  I  would  suggest  that  the  Report  on  Constitutional 
Amendments  be  referred  to  a  committee  now  to  be  elected  and 
that  this  committee  make  suitable  recommendations  at  a  later 
session  of  the  Executive  body.  I  will  simply  introduce  the 
amendments  which  have  been  recommended  by  the  Committee. 

It  was  thereupon  moved  that  the  committee  be  appointed 
by  the  chair,  and  the  motion  being  duly  seconded  was  put  to 
vote  and  carried. 

The  Chairman:  I  would  suggest  that  some  nominations 
be  made. 

Mr.  J.  B.  McCall^  Philadelphia :  I  suggest,  Mr.  Chairman, 
that  the  committee  which  prepared  this  report  be  put  in  nomina- 
tion and  elected  as  the  committee,  with  instructions  to  present 
its  recommendations  at  a  future  session. 

The  Chairman:  It  is  the  suggestion  of  Mr.  McCall  that 
the  committee  that  prepared  this  be  put  in  nomination  and 
elected.    Is  there  a  motion? 

It  is  regularly  moved  and  seconded  and  upon  the  motion 
being  put  to  vote  was  carried. 

The  Chairman:  The  next  number  on  the  program  is  the 
report  of  the  Treasurer,  Gen.  George  H.  Harries,  Louisville, 
Kentucky. 

The  report,  as  follows,  was  read  by  the  Secretary. 
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FINANCIAL  STATEMENT 


January  i,  191  i,  to  January  i,  1912 


Cash  in  Old  Colony  Trust  Company $5,000.00 

Cash  in  National  State  Bank,  Jan.  i  3,13646 

Cash  in  Lincoln  National  Bank  6.68 

In  petty  cash   300.00                      $8443.14 

Class  A  dues,  1910  $40.00 

Class  A  dues,  1911   16,146.25 

Class  A  dues,  1912 12750 

Class  B  dues,  1909   122.00 

Class  B  dues,  1910  2,346.00 

Class  B  dues,   1911    32,519.10 

Class  B  dues,  1912  79.00 

Class  B  dues,   1913   2.00 

Class  C  dues,  1910  S.oo 

Gass  C  dues,   1911    130.00 

Class  C  dues,  1912   5.00 

Class  D  dues,  1908  20.00 

Gass  D  dues,  1909   40.00 

Gass  D  dues,  1910  79.60 

Class  D  dues,  1911    4,2(50.00 

Class  D  dues,  1912   20.00 

Class  £  dues,  1909  10.00 

Class  E  dues,  1910  150.00 

Class  ,E  dues,   1911    3i433-6o 

Class  E  dues,   1912   19.00 

EiTtrance  fee  Class  D  members 50.00 

Commercial  Section  dues  and  publications  .  1,763.55 

Power  Transmission  Section  dues   37-50 

New  England  Section  dues   2.50 

Advertising  Thirty-third  Convention  560.80 

Advertising  Thirty-Fourth   Convention    ...  3,014.20 

Electrical  Solicitor's  Handbook    294.70 

Question  Box  Revision    15.00 

Sale  of  publications    I1562.59 

Refund  magazine  subscription   2.00 

Convention  daily  refund   80.94 

Interest  on  bonds    375-00 

Refund  Bulletiit  postage   100.00 

Refund  for  rent   15.00 

Refund  for  telegrams   1.57  $67429.40 

Gass  A  percentage  dues $15,985.82 

Registration    2,571.00 

Entertainment    50.00 

Convention   Daily,    1911    1.75 

Convention,  rent  and  sale  of  counter 92.50 

Convention  travelling  expenses   8.00 

Stenographic    report    200.00    18,909.07  $86,33847 

Total . . ." $94,781.61 

Less   disbursements    86,130.83 

Balance    $8,650.78 

Old  Colony  Trust  Co 5,ooaoo 

National  State  Bank  3,350.78 

Petty  cash   300.00 

$8,650.78 
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This  balance  is  exclusive  of  $15,130.42  invested  in  bonds  as  follows: 

Commonwealth  Edison  5's    $5^46.53 

Minneapolis  s's    4,98389 

Disbursements 

Salaries    $17,740.91 

Office   rent    4,276.95 

Telephone   expense    205.45 

Bulletin  expense    7,122.53 

General  office  expense    646.18 

Miscellaneous   expense    314-39 

Postage    1,221.40 

Printing  and  stationery    992.22 

Printing  1910  Proceedings   13410.25 

Printing  191 1    Proceedings    91.87 

Expressage  1910  Proceedings  1,268.17 

Expressage  191 1  Proceedings  55-94 

Printing  and  expense  publications   451.88 

Expense  Overhead  Line  Construction  Com.  37598 

Expense  Pole  Preservative  Committee  443-35 

Expense  Executive  Committee    167.06 

Expense  Lightning  Protection  Committee . .  2242 

Expense  Public  Policy  Committee  9.93 

Expense  Membership  Committee   5i-50 

Refund  Class  B  membership  dues  63.00 

Reftmd  Class  A  membership  dues  5.00 

Refund  Class  E  membership  dues  13.00 

Class  E  dues  check  returned  unpaid 5.00 

Commercial  dues  cheeky  returned  unpaid   .  5.00 

Expressage    304.14 

Office  furniture  and  fixtures  562.96 

Solicitor's   Handbook 2,413.05 

Question  Box  Revision    252.75 

Cut  for  advertisement   2.88 

Expense  Commercial  Section   929.17 

Expense  New  England  Section  2,658.55 

Expense  Power  Transmissioit  Section   38540 

Expense  Eastern  New  York  Section  289.05 

Expense  Nebraska  Section   200.00 

Expense  Georgia   Section    269.75 

Expense  Pennsylvania  Section  2,500.00 

Refund  to  publications  i.oo 

Miscellaneous  expense  Seattle  Convention.  14.91 

Transportation  expense  Seattle  Convention  310.95 

191 1  Convention  entertainment 12,445.50 

Convention  rent,  music,  etc.  2446.67 

Registration  circulars,  badges,  etc 1,145.26 

Convention  expense,  hotel,  travelling 328.18 

Convention  publicity   450.10 

Transportation  expense,  circulars,  etc 434-25 

Convention  salaries    281.30 

Stenographic    report    675.40 

Convention  telephone  calls  166^5 

Convention   miscellaneous    25-7^ 

Convention  papers,  cuts,  printing,  etc.   ....  7,083.93 

Hotel  committee  expense   515-75  $86,130.38 
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RECAPITULATION   GENERAL  FUND 

Old  Colony  Trust  Company   $5,000.00 

General  Fund  Jan.  i,  1911  3,443.14 

Receipts    during   January    86,33847  $94,781.61 

Disbursements  as  per  detail  list   $86,130.83 

General  Fund  Jan.  i,  1912  8,650.78  $94,781.61 


DISPOSITION   GENERAL  FUND 

Cash  in  National  State  Bank  $3,350.78 

Cash   in   office    300.00 

Cash  in  Old  Colony  Trust  Co 5,000.00    $8,650.78 

Investments  at  cost; 

5,000   Minn.    General    Electric   5   per 

cent  bonds  due  Dec.  ist,  1934  .  $4,983.89 
5,000  Commonwealth  Edisoir  5  per 

cent  bonds  due  June  ist,  1934    5,146.53    10,13042  $18,781.20 


ASSETS 

Cash  and  investments   $18,781.20 

Office  furniture    3,611.73  $22,392.93 


UABILITIES 

None  except  current  bills. 


The  Secretary  :  Gen.  Harries  unfortunately  cannot  be  with 
us,  but  I  have  his  report  in  my  hand,  accompanied  by  a  letter 
from  the  Auditor,  which,  I  think,  summarizes  the  figures  suffi- 
ciently for  our  purpose  without  going  into  the  detail  figures; 
and  that  letter  is  accessible  to  any  member  company.  The 
report  of  the  Auditor  is  as  follows: 

To  the  Officers  and  Executive  Committee  of  the  National  Electric 
Light  Association: 

Gentlemen — I  beg  to  advise  that  I  have  examined  the 
accounts  of  the  Treasurer  of  your  Association  for  the  fiscal  year 
ending  January  i,  1912,  and  certify  to  the  correctness  of  the 
Treasurer's  report  as  submitted. 

I  also  examined  the  accounts  to  and  including  May  i,  1912, 
and  found  all  receipts  and  disbursements  properly  accounted  for 
and  available  cash  in  office  and  in  bank  as  of  that  date  to  the 
amount  of  $32,227.01. 

The  books  of  the  Association  also  show  an  investment 
account  of  $10,130.42,  representing  $5,000  par  value  Common- 
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wealth  Edison  Company  5  per  cent  General  Mortgage  Bonds, 
$5*146.53,  and  $5,000  par  value  Minneapolis  Electric  Company 
S  per  cent  Bonds,  $4,983.89. 

Respectfully  submitted, 

S.  A.  Sewall, 

Ass't  to  Secretary. 

It  was  regularly  moved,  seconded  and  voted  that  the  report 
be  accepted. 

The  Chairman:  Our  constitution  provides  that  on  the 
second  day  of  the  convention,  a  Nominating  Committee  shall  be 
selected  to  place  in  nomination  the  officers  of  the  Association 
for  the  ensuing  year.  The  next  number  on  our  program  is  the 
election  of  this  nominating  committee ;  and  suggestions  of  names 
are  now  in  order. 

On  motion,  duly  seconded  and  carried,  the  following  com- 
mittee was  elected : 

COMMITTEE  ON  NOMINATIONS 

Mr.  Samuel  Insull,  of  Chicago 

Mr.  H.  L.  Doherty,  of  New  York 

Mr.  H.  T.  Edgar,  of  Seattle 

Mr.  J.  E.  Montague,  of  Buffalo  and  Niagara  Falls,  N.  Y. 

Mr.  Mike  Hart,  of  New  Orleans. 

The  Chairman  thereupon  appointed  the  following  Committee 
on  Resolutions:  Mr.  Arthur  Williams  and  Mr.  T.  C.  Martin, 
of  New  York. 

Mr.  F.  W.  Hild^  Portland,  Oregon:  In  behalf  of  the  City 
of  Portland,  Mr.  Chairman,  I  would  like  the  privilege  of  extend- 
ing a  most  hearty  and  cordial  invitation  to  all  the  members  of 
this  Association  to  come  to  Portland.  We  are  ready  down  there 
to  meet  and  entertain  you,  and  I  wish  to  say  to  you  also  that 
Portland  is  one  of  the  four  large  cities  of  the  Coast.    [Applause.] 

Mr.  Arthur  Williams,  New  York  City:  Might  I  suggest, 
Mr.  Chairman,  that  this  invitation  be  offered  to  a  larger  meeting 
this  afternoon  and  also  to  the  other  Sections,  because  I  feel  that 
a  large  number  of  the  membership  would  be  glad  to  go  to  Port- 
land. I  am  quite  sure  that  Mr.  Hild  did  not  pick  so  small  a 
meeting  intentionally  for  anything  as  kind  as  his  invitation. 

Mr.  T.  C.  Martin  :  I  suggest  that  Mr.  Hild  visit  the  other 
Sections  so  that  they  may  see  him. 
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Mr.  Hild:   I  will  do  so. 

Mr.  Martin  :  I  will  escort  you. 

Mr.  Mike  Hart^  New  Orleans,  La. :  We  of  New  Orleans 
wish  to  entertain  this  convention  at  its  annual  meeting  in  1913, 
and  I  desire  to  deliver  the  invitation  here  and  now. 

Mr.  M.  C.  Osborne^  Spokane,  Wash.:  On  behalf  of  the 
Washington  Water  Power  Company,  I  want  all  of  the  delegates 
to  know  that  Spokane  is  on  the  map  in  the  eastern  part  of  the 
State  of  Washington.  [Laughter  and  applause.]  Any  of  the 
returning  members  who  can  come  over  and  stop  there  will,  I 
believe,  be  repaid  for  the  visit.  We  have  some  things  over  there 
that  you  cannot  see  in  any  other  portion  of  the  country. 

Mr.  Samuel  Insull,  Chicago:  If  it  be  in  order,  Mr. 
Chairman,  I  will  move  that  the  invitations  of  the  two  gentlemen 
be  referred  to  a  committee. 

It  was  regularly  seconded  and  voted  that  the  motion  be 
adopted. 

It  was  moved,  seconded  and  voted  that  the  following  Reso- 
lution be  sent  to  the  Canadian  Electrical  Association  in  session 
at  Ottawa. 

Whereas,  Our  affiliated  sister  society,  the  Canadian  Elec- 
trical Association  holds  its  annual  convention  at  Ottawa  during 
the  coming  week,  it  is  hereby 

Resolved,  That  the  Secretary  telegraph  to  President  Dion 
a  message  of  greeting  and  of  best  wishes  for  a  successful  and 
useful  meeting. 

(Adjourned.) 
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PUBLIC  POLICY  SESSION 


Wednesday  Evening,  June  12 


The  Chairman,  President  Gilchrist:  Mr.  F.  W.  Hild, 
of  Portland,  Oregon,  has  an  invitation  to  extend  to  the  meeting. 

Mr.  Hild:  Mr.  President  and  Ladies  and  Gentlemen — 
Most  of  you  yesterday  heard  the  eloquent  and  cordial  invitation 
extended  to  this  Association  by  Mr.  John  Britton,  of  San  Fran- 
cisco, to  hold  its  convention  in  1915  in  the  wonderful  city  of 
the  Golden  Gate.  We  of  Oregon  second  and  endorse  that  com- 
munication most  heartily. 

I  come  here  to-night  to  repeat  the  invitation  which  was 
briefly  mentioned  at  the  Executive  Session  this  noon.  The  City 
of  Portland  invites  you  one  and  all,  and  all  of  your  friends,  to 
visit  her  at  the  conclusion  of  these  exercises.  The  name  of 
Portland  has  undoubtedly  reached  many  of  you,  but  for  the 
benefit  of  those  who  do  not  know  it,  let  me,  as  a  comparative 
newcomer  in  the  West,  say  that  all  those  who  have  been  there 
pronounce  it  one  of  the  most  beautiful  and  charming  cities 
in  the  country.  To  you  of  the  East  it  will  appeal  as  a  city  of 
education,  of  refinement,  of  conservatism  and  of  wealth;  to  you 
of  the  West  it  will  appeal  as  a  city  of  push  and  hustle,  and  to 
all  of  you  its  marvelous  progress  must  be  known.  Portland  is 
now  in  holiday  attire.  She  is  celebrating  her  sixth  annual  rose 
festival.  She  is  distributing  millions  of  roses  along  the  coast 
and  has  the  unique  and  pleasant  privilege  of  sending  thousands 
of  roses  here  to  this  convention,    [Applause.] 

We  of  the  electrical  interests  in  the  State  of  Oregon  have 
arranged  a  little  program  which  we  hope  you  will  take  advantage 
of  and  come  to  see  us  at  the  conclusion  of  the  exercises  here. 
The  city  is  now  entertaining  some  fifty  thousand  visitors  and  yet 
can  take  care  of  many  thousands  more.  Our  hotels  are  ample. 
We  have  selected  the  largest  and  newest  hotel  in  the  West  as 
headquarters  for  the  National  Electric  Light  Association,  but 
we  would  strongly  urge  you  who  have  not  already  sent  in  your 
reservations  to  visit  the  special  representative  of  the  hotels. 
Already  some  hundred  or  more  have  taken  advantage  of  this 
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opportunity.  The  railroads  have  made  special  arrangements  to 
take  care  of  you  on  the  way  there.  As  to  the  entertainment  which 
Portland  plans,  we  have  arranged  trips  in  the  morning,  in  the 
evening  and  every  afternoon,  to  see  the  city;  other  trips  up  the 
beautiful  Willamette  River,  and  for  those  of  an  engineering 
turn  of  mind,  a  trip  to  the  most  recent  power  plant  completed  in 
the  West,  a  large  plant  of  the  newest  type  of  construction.  In 
speaking  of  Portland  and  inviting  you  to  our  city  we  do  not 
come  with  brass  bands.  We  seek  in  a  dignified  way  com- 
mensurate with  the  importance  of  this  Association  to  make  you 
feel  that  Portland  welcomes  you.  I  can  do  no  more  than  use 
again  the  words  Mr.  Britton  spoke  yesterday.  He  says  that 
Portland  reminds  him  of  a  beautiful  young  lady,  with  roses  in 
her  cheeks,  her  eyes  sparkling  and  her  lips  smiling;  she  is 
gowned  as  though  for  a  party.  She  invites  you  all  to  call 
upon  her.     [Applause.] 

The  Chairman:  The  secretary  has  two  more  notices  to 
give  out. 

Mr.  Martin:  Early  in  the  day  we  had  an  invitation  from 
the  Yakima  Commercial  Club  to  visit  North  Yakima  and  the 
Yakima  Valley.  At  the  request  of  Mr.  J.  E.  Davidson,  Presi- 
dent of  the  Northwestern  Section,  I  repeat  that  invitation, 
because  the  valley  is  one  of  the  best  illustrations  in  the  world  of 
irrigation  and  pumping  applied  with  the  aid  of  electricity  to 
diversified  farming  and  fruit  culture.  It  is  iioped  that  a  great 
many  of  our  members  who  are  interested  in  the  extension  of 
circuits  and  service  to  the  rural  districts  will  take  advantage  of 
this  opportunity  and  see  for  themselves  what  has  been  done  and 
what  can  be  done  in  the  annexation  of  this  new  field.  We  also 
have  the  invitation  of  the  Puget  Sound  Traction,  Light  and 
Power  Company  to  take  a  trip  to  Snoqualmie  Falls  and  the 
White  River  Power  Development.  There  are  already  a  great 
many  indications  that  our  members  will  take  advantage  of  the 
splendid  opportunity  to  see  two  of  the  best  power  developments 
in  the  great  Northwest.  Mr.  Morton  Ramsdell,  who  has  the 
matter  especially  in  hand,  has  requested  me  to  say  that  the 
special  train  carrying  the  guests  of  the  Puget  Sound  Company 
to  these  two  plants  will  leave  the  Northern  Pacific  Station  at 
8:15  a.  m.  on  Friday,  and  that  it  will  be  impossible  to  delay  its 
departure.    Therefore,  the  guests  should  be  at  the  station  before 
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that  time.  In  view  of  the  hospitality  which  is  being  shown  us, 
this  seems  an  almost  impossible  proposition,  but  Mr.  Ramsdell 
insists  that  we  have  goi  to  rise  to  it.     [Applause.] 

The  Chairman  :  Wednesday  Evening  of  Convention  Week 
has  become  historic  in  National  Electric  Light  Association  matters 
as  the  night  on  which  the  Public  Policy  Committee  presents  its 
report.  The  committee  has  held  almost  monthly  meetings. 
Members  have  come  half  way  across  the  continent  in  some  cases 
to  attend  several  of  them,  such  was  the  interest  of  the  members 
in  the  work  of  the  Committee,  work  unselfishly  designed  for  the 
benefit  of  our  industry. 

It  has  been  the  rule  of  the  Committee  that  after  the  results 
of  the  various  meetings  of  the  year  have  been  shaped  up,  the  final 
report  shall  be  presented  by  the  ablest  member  of  the  Associa- 
tion that  we  are  able  to  find,  and  it  devolved  upon  me  to  secure 
a  representative  this  year.  I  am  happy  to  say  that  I  was 
successful  in  securing  for  you  a  member  of  the  Associa- 
tion, and  a  most  active  member  of  the  Committee,  a  gentle- 
man whom  you  all  know  and  have  good  reason  to  know  in 
the  best  possible  way,  and  one  who  needs  no  introduction  to 
you,  Mr.  Samuel  Insull,  President  of  the  Commonwealth  Edison 
Company  of  Chicago.     [Applause.] 

Mr.  Insull  then  read  the  report  as  follows,  prefaced  by  the 
accompanying  address: 


Vol.  I— « 
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Mr.  Insull:  Whilst  most  of  our  members  are  fully  familiar 
with  the  work  of  the  Public  Policy  Coipmittee  I  have  read  the 
names  and  explained  the  business  connections  of  the  members  so 
that  those  who  are  present  here  as  visitors  shall  understand  the 
important  positions  which  most  of  them  occupy  in  this  great 
industry.    The  committee  in  question,  in  my  judgment,  represents 
not  less,  in  one  way  or  another,  than  one-half  of  the  money 
invested  in  the  electric  light  and  power  business  of  the  United 
States,  so  that  in  speaking  on  the  various  subjects  dealt  with  in 
the  report,  they  are  speaking  with  the  responsibility  of  men  who 
have  the  care  of  upwards  of  a  thousand  millions  of  dollars  of 
investment.    I  want,  too,  to  point  out  to  our  visiting  friends  of 
Seattle,  that  the  greater  part  of  that  report  is  given  to  the  con- 
sideration of  the  welfare  of  employees,  and  questions  of  the  duties 
we  owe  to  the  various  communities  in  which  we  are  engaged  in 
business.    I  do  not  want  you  to  infer  that  we  in  any  way  look  at 
the  welfare  of  our  employees  from  a  charitable  viewpoint.    We 
think  it  is  part  of  good  business  to  do  whatever  we  can  to  improve 
the  position  of  those  engaged  in  ordinary  employments  in  our 
business.    We  think  that  in  any  business,  whether  it  is  a  public 
service  business  or  whether  it  is  a  private  enterprise,  it  is  a 
proper  part  of  the  cost  of  production  or  of  "Readiness  to  serve," 
as  we  call  it  in  public  service  business,  to  render  the  necessary 
protection  to  the  employees  of  that  business,  whether  that  pro- 
tection is  needed  because  of  accidents  possible  in  the  pursuit 
of  their  duties,  or  whether  it  is  needed  in  the  shape  of  late  life 
provision  in  one  form  or  another  for  the  employee  who  has 
devoted  his  whole  life  to  the  service  of  our  various  companies 
and  indirectly  to  the  service  of  the  communities  which  we  supply. 
[Applause.] 

Our  report  has  referred  somewhat  to  industrial  unrest,  a 
wave  of  which  seems  to  have  gone  around  the  globe;  a  wave 
which  is  fortunately  noticeable  to  a  lesser  extent  in  this  country 
than  anjrwhere  else,  as  we  are  too  prosperous  to  feel  the  extreme 
effects  of  it.  The  cure  for  industrial  trouble  to  my  mind  and  to 
the  minds  of  our  committee  is  to  have  contented  employees  and 
the  recommendations  of  the  committee  both  in  the  report  which 
I  have  just  read  to  you  and  in  the  report  of  last  year  turn  on  the 
necessity  of  having  contentment  amongst  those  who  are  working 
for  us. 
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Savings  funds  encourage  thrift  and  lead  to  the  acquisition 
of  property,  and  there  is  nothing  that  will  bring  to  a  man  or  a 
woman's  mind  the  sense  of  responsibility  as  soon  as  the  acquisi- 
tion of  property.  If  you  can  encourage  in  employees  habits  of 
thrift  that  will  lead  them  of  their  own  volition,  in  addition  to 
what  the  companies  for  whom  they  work  may  do,  to  provide 
for  a  rainy  day,  you  are  raising  and  creating  in  their  minds  a 
sense  of  responsibility;  you  are  raising  the  standard  of  your 
employees  thus  placing  yourself  in  a  better  position  to  serve 
the  communities  in  which  you  work. 

Some  reference  has  been  made  in  the  report  to  municipal 
ownership,  that  is,  to  the  municipal  ownership  of  utilities  such 
as  those  in  which  we  are  engaged.  It  is  a  subject  that  has  been 
discussed  for  years.  It  has  been  threshed  out  east  of  the 
mountains  and  the  agitation  in  its  favor  has  been  made  largely 
on  economic  grounds.  We  are  meeting  this  year  in  a  city  that 
is  in  the  unique  position  of  having  not  only  a  municipally  owned 
plant  serving  the  city  in  its  public  lighting  and  serving  its 
citizens  with  commercial  light  and  power,  but  also,  side  by  side 
with  it,  a  large  and  profitable  privately  owned  corporation  in  the 
same  line  of  business.  I  am  not  here  to  enter  into  any  contro- 
jVersy  with  our  good  friends  and  hosts,  but  economically,  the 
course  which  they  are  pursuing  is  wrong.  The  generation  and 
distribution  of  electric  energy  in  any  community,  I  care  not 
whether  on  the  Pacific  slope  or  on  the  Atlantic  seaboard,  can  be 
most  economically  operated  by  concentration  of  the  production 
and  distribution  of  that  energy  for  all  kinds  of  purposes,  whether 
public  or  private,  whether  for  the  stationary  motor  or  for  urban 
or  interurban  transportation,  or  possibly,  as  years  roll  by,  for 
the  electrification  of  the  great  steam  railroads  of  the  country. 
That  service,  I  say,  can  be  rendered  on  the  most  economical 
basis  only  by  absolute  concentration  of  production  and  distribu- 
tion. Speaking  of  it  entirely  from  an  economical  position 
and  pushing  to  one  side  the  political  situation,  the  only 
way  to  get  the  best  results  out  of  the  money  invested  is  by  con- 
centration and  by  monopoly.  I  do  not  know  what  could  be  saved 
in  this  community  by  such  concentration,  but  I  do  know  that, 
figuring  over  a  period  of  ten  years  for  New  York  and  the  sur- 
rounding territory,  a  proper  concentration  would  save  there  not 
less  than  $150,000,000;  and  in  Chicago,  in  which  it  is  my  pleas- 
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ure  to  live,  I  know  that  over  the  same  period  a  concentration 
would  save  $75,000,000.  Those  figures  are  the  figures  of  the 
economics  of  the  situation,  the  finance  of  the  situation,  and  I 
am  foolish  enough  to  believe  that  what  is  economically  right 
should  be  and  eventually  must  be  practised.    [Applause.] 

We  are  living  in  an  era  when  it  is  rather  the  fashion  to 
abuse  the  corporations.  I  do  not  know  myself  exactly  what  is  the 
cause  of  it.  I  do  not  know  whether  our  methods  are  wrong.  We 
try  so  far  as  we  can  to  conduct  our  business  in  a  fair  and  honest 
way,  but  the  profits  of  any  public  service  company  are  relatively 
small,  ridiculously  small,  compared  with  the  returns  any  man 
expects  on  his  private  capital  in  any  private  business.  But,  such 
is  the  situation.  Some  of  our  friends  here  have  said  from  this 
platform  that  they  think  it  is  merely  a  symptcmi ;  a  symptom  that 
the  public  feels  something  is  wrong.  I  presume  that  is  about 
as  good  an  explanation  of  it  as  can  be  given.  I  think  myself 
that  it  is  a  feeling  created  largely  by  people  who  have  some  ax 
to  grind,  some  self-interest  to  protect,  a  desire  to  lift  themselves 
in  the  political  scale  by  pulling  down  somebody  else  who  is 
engaged  in  business.  But  whatever  may  be  the  cause,  whether 
or  not  there  be  anything  wrong  with  our  methods,  it  rests  with 
us  as  a  matter  of  duty,  as  a  matter  of  right  and  wrong,  to  set  the 
public  right.  If  the  trouble  with  the  situation  is  that  the  ordi- 
nary man  in  the  street  is  misinformed,  it  is  our  duty  to  do  what- 
ever we  can  to  inform  him  correctly.  One  of  the  encouraging 
things  of  the  time,  to  my  mind,  is  the  progress  made  throughout 
the  country,  in  the  establishment  by  legislative  enactment,  of 
commissions  to  regulate  natural  monopolies  such  as  ours,  public 
utility  commissions. 

I  think  the  establishment  of  such  commissions  will  go  far 
to  end  the  incidental  troubles  that  we  have  had  in  various 
parts  of  the  country  from  competition  in  a  business  which 
should  be  run  as  a  monopoly.  I  think  the  establishment  of 
these  commissions  will  go  far  to  remove  from  the  public  mind 
the  idea  that  there  is  anything  particularly  wrong  with  our 
business,  because  in  a  greater  sense  than  now,  all  our  actions 
and  all  our  reports  will  be  a  matter  of  public  record.  Conse- 
quently I  think  it  to  the  best  interest  of  our  membership  in 
the  direction  of  the  protection  of  the  monopoly,  to  do  ever)rthing 
we  can,  as  the  committee  recommends  in  its  report,  to  encourage 
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the  establishment  of  State  Commissions  to  deal  with  our  affairs, 
providing  that  such  commissions  are  established  on  lines  which 
will  allow  us  a  fair  profit,  which  after  all  is  little  more  than  the 
interest  you  can  get  on  your  money  if  you  place  it  out  on  farm 
mortgages  in  this  western  country. 

It  has  been  rather  our  habit  at  these  meetings  to  review  our 
relations  with  the  various  interests  more  or  less  connected  with 
us,  either  in  manufacturing  or  in  banking,  and  at  times  it  has 
been  my  duty  to  direct  attention  to  the  action  of  certain  manu- 
facturing companies  in  their  methods  of  dealing  with  us  and  to 
their  raiding  of  our  properties  by  the  encouragement  of  opposi- 
tion plants.  I  am  very  glad  to  say  that  at  this  time  there  is  less 
of  that  kind  of  thing  going  on  than  has  gone  on  at  any  time 
since  I  have  been  engaged  in  public  service  business.  We  ha^p 
every  reason  to  be  well  satisfied  with  our  situation  to-day,  and  I 
do  not  know  a  better  way  of  illustrating  the  view  of  our  business 
taken  by  kindred  interests,  than  to  refer  to  what  has  happened 
during  the  last  few  months  since  the  death  of  my  friend  Mr. 
Mather.  The  directors  of  the  Westinghouse  companies  sought 
in  one  of  our  large  corporations  operating  Public  Service  Com- 
panies in  different  parts  of  the  country  for  Mr.  Mather's  suc- 
cessor and  found  him  in  the  person  of  Mr.  Guy  E.  Tripp,  who 
is  with  us  on  the  occasion  of  this  Convention  and  present  at  the 
meeting  this  evening.     [Applause.] 

The  question  of  our  relations  with  bankers  is  to-day 
the  more  important.  Unfortunately  we  are  in  a  business  that 
requires  a  great  deal  of  money.  It  is  impossible  to  run  a 
public-service  business  such  as  an  electric  light  and  power 
business,  without  putting  into  that  business  original  capital 
to  the  extent  of  five  or  six  or  seven  times  the  annual  gross 
receipts  that  we  may  get  from  any  increase.  That  is,  if  we  get 
one  hundred  thousand  dollars'  worth  of  new  business,  assuming 
that  the  plant  is  fully  occupied,  it  is  impossible  to  take  care  of 
that  business  without  investing  five  or  six  or  seven  hundred  thou- 
sand dollars  more  according  to  the  local  conditions  that  may 
exist  in  different  communities.  Therefore  the  most  important 
question  we  have  to  deal  with  outside  of  our  relation  with  the 
communities  in  which  we  operate,  is  the  question  of  the  integrity 
of  our  securities,  and  that  question  should  not  interest  us  only, 
but  should  interest  the  distributors  of  those  securities  as  the 
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trustees  and  representatives  of  the  investors  whom  they  get  to 
take  our  securities.  There  has  been  more  or  less  tendency  dur- 
ing the  last  few  years  in  a  number  of  banking  houses  to  encour- 
age the  projection  and  financing  of  competing  generating  and 
distributing  companies  simply,  I  presume,  from  the  point  of 
view  of  the  immediate  profit  of  financing  that  must  accrue  from 
such  operations.  Fortunately,  however,  this  amounts  to  a  small 
percentage  when  compared  with  the  whole  development  of  our 
business  throughout  the  country.  I  think  one  of  the  most  impor- 
tant subjects  that  the  Public  Policy  Committee  of  this  Association 
can  give  attention  to  is  this  question.  Involved  in  it  is  the  very 
life  blood  of  the  business,  the  getting  of  the  capital  necessary 
to  extend  it  and  to  protect  this,  and  unless  we  all  of  us  exercise 
the  closest  care  in  guarding  the  integrity  of  the  securities  we 
oflFer,  we  must  eventually  kill  the  goose  that  lays  the  golden 
^m-     [Applause.] 

We  have  heard  pretty  fully  discussed  in  this  room  to-day 
the  question  of  hydro-electric  plants  and  the  relation  of  the 
United  States  Government  to  their  development,  or  their  lack 
of  development,  along  the  Pacific  slope.  It  seems  to  me  that 
your  Public  Policy  Committee  might  do  well  in  connection  with 
the  Power  Transmission  Committee,  to  follow  up  this  subject 
and  give  it  the  same  class  of  attention  that  they  give  to  such 
questions  as  those  I  have  already  discussed.  It  is  of  importance 
locally  to  you  people  of  the  Pacific  slope,  and  of  great  impor- 
tance to  those  of  us  who  are  engaged  in  the  business  in  States 
where  we  have  more  or  less  hydro-electric  power  either  developed 
or  undeveloped,  as  the  tendency,  right  or  wrong,  is  to  follow 
the  policy  of  the  Federal  Government.  I  am  not  going  into  a 
discussion  of  the  question  of  conservation  or  lack  of  conserva- 
tion by  the  Federal  Government.  I  am  mainly  interested  in  it 
myself  from  the  point  of  seeing  all  sources  of  power  developed 
for  present  use  in  connection  with  our  industry,  helping  us  to 
get  energy  at  the  lowest  possible  cost  of  production  and  distribu- 
tion, and  thus  enabling  us  to  sell  it  to  the  consumer  at  the 
lowest  possible  price.  The  only  way  that  this  can  possibly  be 
done,  if  the  power  is  to  be  produced  from  sites  that  are  owned 
either  by  the  Government  or  the  States,  is  by  getting  from 
either  the  United  States  Congress  or  the  State  Legislatures  the 
necessary  laws  to  give  fair  protection  to  the  capital  invested. 
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thus  enabling  us  to  raise  money  cheaply.  I  believe  that  your 
Policy  Committee  can  render  you  good  service  in  educaticmal 
work  in  this  direction. 

It  is  not  my  intention  to  keep  you  more  than  a  moment 
longer,  but  before  I  take  my  seat  I  want  to  talk  upon  a  subject 
of  more  general  interest  to  me,  that  is  the  position  and  influence, 
the  great  influence  for  good,  of  the  wonderful  institution,  the 
National  Electric  Light  Association;  and  to  appeal  to  our 
brethren  of  the  Pacific  slope  to  themselves  take  advantage  of  it, 
and  to  do  everything  they  can  to  foster  it ;  as  only  by  extending 
its  operations  to  every  company  throughout  the  United  States 
can  we  carry  it  on  to  the  success  that  those  of  us  who  have 
been  engaged  in  the  work  for  so  many  years  hope  for.  To-day  it 
•  is  the  largest  technical  institution  in  the  world.  While  primarily 
it  is  engaged  in  work  for  the  protection  of  its  own  members,  its 
operations  must  and  will  add  to  the  development  and  success  of 
this  wonderful  empire  west  of  the  Rockies,  whether  it  be  under 
the  Stars  and  Stripes  or'under  the  Union  Jack,  extending  from  the 
Arctic  Circle  to  the  Latin-American  country.  What  is  needed 
above  everything  else  in  this  western  country  is  population,  for 
that  brings  with  it  electrical  development.  You  people  of  the  Pacific 
slope  have  met  situations  where  the  necessity  of  finding  a  market 
for  your  product  was  paramount,  and  have  sharpened  your  wits 
in  discovering  methods  to  create  that  market.  We  people  of  the 
East  have  had  a  little  longer  experience  in  this  kind  of  business. 
Excuse  my  saying  so,  but  there  are  some  problems  in  connection 
with  the  business  that  I  think  we  understand  a  little  better  than 
you  do.  While  there  is  a  tremendous  amount  that  we  can  learn 
from  you — ^and  we  from  the  East  have  felt  in  the  last  couple  of 
weeks  in  going  up  and  down  the  coast  that  we  have  learned  a 
great  deal  from  you — still  we  think  that  you  can  learn  something 
from  us.  In  union  there  is  strength  and  I  appeal  to  those  who 
have  the  same  enthusiastic  interest  in  this  business  on  this  side 
of  the  mountains,  that  we  on  the  other  side  have,  to  join  hands 
with  us  and  to  do  whatever  you  can  by  joining  our  Association, 
to  help  us  in  working  out  our  problems  and  we  in  turn  will  help 
you  to  work  out  yours ;  and  to  lead  this  Association  on  to  success 
such  as  we  have  never  dreamed  of  achieving.     [Applause.] 
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REPORT  OF  THE  PUBLIC  POLICY 
COMMITTEE 

A  Word  Concerning  Past  Work 

Permit  us  to  call  to  your  attention  that  this  is  the  sixth  annual 
report  of  your  Public  Policy  Committee.  The  first  report,  of 
quite  an  informal  nature,  was  made  in  the  spring  of  1906,  at  the 
29th  Convention,  held  in  Atlantic  City,  under  the  Presidency  of 
Mr.  W.  H.  Blood,  Jr.  It  was  confined  largely,  if  not  entirely, 
to  the  suggestion  that  the  members  of  the  Association,  having 
engaged  in  the  public  service,  enjoying  rights  of  an  unusual 
nature,  were  under  a  definite  obligation  to  perform  this  service 
according  to  the  highest  ideals  of  public  duty. 

From  that  time  oiu*  reports  have  covered  various  matters 
of  public  concern,  including  a  comparative  study  and  analysis 
of  the  public  service  commission  laws  of  Massachusetts,  New 
York  and  Wisconsin ;  our  views,  favorably  expressed,  upcm  legis- 
lative regulation  of  public  utility  corporations  where  properly 
safeguarded  and  not  infringing  upon  the  field  of  executive  or 
administrative  management ;  on  questions  of  municipal  ownership 
and  operation ;  on  franchises,  taking  the  position  that  they  should 
be  granted  under  conditions  which  permit  permanent  investment 
yielding  a  fair  return,  yet  which  fully  safeguard  the  interests 
of  the  public;  on  various  Supreme  Court  decisions  and  their 
eflfect  upon  our  industry;  on  rates  and  methods  of  charging; 
culminating  in  last  year's  report,  devoted  entirely  to  the  con- 
sideration of  standards  of  compensation  between  our  company- 
members  and  their  employees. 

In  passing  it  may  not  be  amiss  to  remind  you  that  last  year's 
report,  after  its  formal  adoption  at  an  executive  session  of  the 
Association,  was  publicly  presented  before  an  enormous  audience 
at  the  New  Theatre  in  New  York  City.  The  evening  was  one 
of  unusual  inclemency,  rain  falling  in  torrents,  and  yet  such 
was  the  general  interest  in  the  subject  that  this  great  structure  was 
practically  filled.  President  Freeman  presiding,  the  report  was 
presented  by  Mr.  Samuel  Insull,  after  which  an  address 
was  delivered  by  Mr.  Secretary  Nagel,  of  the  Department  of  Com- 
merce and  Labor,^who  came  from  Washington  especially  for 


Digitized  by 


Google 


275 

the  purpose  as  the  representative  of  President  Taft.  For  clear- 
ness, comprehensive  grasp,  broad  humanity  and  eloquence,  the 
Secretary's  address  will  always  hold  high  place  in  the  annals 
of  the  Association. 

Last  Year's  Report  Reaffirmed 

After  a  year  of  further  consideration,  your  Committee  feels 
that  no  backward  step  should  be  taken  in  any  of  the  recom- 
mendations of  that  Report.  On  the  contrary,  we  emphasize  that 
its  conclusions  and  principles  should  be  re-affirmed. 

Industrial  Unrest 

It  must  be  apparent  to  even  the  tmobservant  that  a  serious 
state  of  growing  unrest  exists  throughout  the  industrial  world. 
Reference  to  this  condition  was  made  in  earlier  reports,  since 
when  it  has  not  diminished.  Rather  has  it  grown  in  intensity, 
and  now  spreads  over  a  wider  area  of  industry. 

Our  own  country  is  perhaps  more  fortunately  situated  than 
others  at  the  moment,  yet  here  exists  a  present  and  growing 
state  of  unrest  and  dissatisfaction.  The  most  recent  expression 
of  this  reaches  us  through  the  enormous  enhancement  of  the 
socialistic  vote — a  vote  meaning,  in  our  judgment,  a  wide  reach- 
ing spirit  of  rebellion  against  some  of  our  existing  social  and 
industrial  conditions. 

Some  Change  Seemingly  Inevitable 

The  old  order  is  undergoing  change — no  less  real  because 
the  result  is  reached  by  changing  public  opinion  rather  than  by 
physical  effort.  We  urge  upon  our  member  companies  careful 
consideration  of  their  standing  in  the  communities  they  serve; 
that  the  utmost  care  be  exercised  to  eliminate  on  their  part  any 
conditions  leading  to  frictic«i,  criticism,  or  a  sense  of  injustice. 
We  urge  the  adoption  of  methods  by  which  the  communities  we 
serve  may  realize  our  own  appreciation — too  seldom  publicly 
expressed — that  we  have  a  public  service  to  perform,  and  our 
willingness  and  purpose  to  perform  it  in  the  mpst  enlightened 
manner.  In  all  our  relations,  public  or  private,  nothing  should 
be  approved  which  contains  the  slightest  degree  of  injustice  or 
unfair  dealing. 
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"Natural  Monopoly"  and  Public  Regulation 

In  our  judgment,  the  interests  of  the  public  are  best  served 
by  giving  public  utilities,  such  as  our  own,  a  monopoly  in  the 
fields  they  occupy — ^thereby  enhancing  the  capacity  and  stability 
of  the  generating  plants  and  supplying  systems,  and  through 
economies  obtainable  with  greater  production,  eventually  render- 
ing service  at  lower  prices.  We  urge  the  acceptance  of  the 
principle  in  our  membership,  and  by  those  engaged  in  the  manu- 
facture of  apparatus  and  equipment,  that  the  establishment  of 
competition  operates  against,  not  for,  the  public  good;  it  tends 
to  destroy  existing  values  and  to  create  new  obligations  of 
uncertain  stability.  With  extending  and  wise  legislative  control 
of  our  utilities,  your  Committee  believes  that  the  continued 
acceptance  of  the  principle  of  a  regulated  natural  monopoly  is 
bendBcial  and  not  harmful  to  the  public  and  to  our  own  interests. 

Monopoly  Enhances,  Not  Lessens,  Public  Accountability 

Where  monopoly  of  service  is  granted,  a  higher  degree  of 
responsibility  rests  upon  us  to  become  an  important  factor  in 
that  which  makes  for  the  larger  and  better  development  of  the 
community  in  which  the  service  is  rendered.  If  possible,  effort 
toward  good  service  fair  prices  and  courteous  treatment  should 
be  greater  than  where  competition  is  most  keea  This  is 
demanded  by  good  faith  and  no  less  by  good  management. 

Alleged  ''Conservation"  in  New  York 

A  movement  has  been  under  way  for  the  State  development 
of  the  water  powers  of  New  York,  and  the  distribution  of 
current  to  the  many  municipalities,  along  the  lines  adopted  by 
the  Hydro-Electric  Ccmimission  of  Ontario.  Our  local  member 
companies  are  endeavoring  to  meet  the  question  on  constructive 
lines,  without  in  any  way  opposing  the  proper  development  of 
any  natural  resources.  They  hold,  however,  that  their  develop- 
ment should  be  accomplished  without  the  destruction  or  retarda- 
tion of  private  enterprise,  or  in  a  manner  burdensome  to  the 
people  as  a  whole. 

Your  Committee  is  opposed  to  any  department  of  American 
Government — Federal,  State  or  Municipal — engaging  in  private 
business.  If  the  State  can  be  legitimately  employed  in  any  such 
enterprise,  it  may  better  devote  its  energies  to  the  develoinnent 
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01  public  lands  for  farming  purposes,  as  in  the  State  of  New 
York,  which  owns  very  large  areas,  thus  conserving  the  interests 
of  every  one,  rather  than  of  a  relative  few.  But  we  hold, 
emphatically,  that  the  functions  of  Government  should  be  as 
simple  and  limited  as  possible,  that  the  civil  list  should  be  con- 
fined to  the  smallest  number  of  employees,  and  that  the  field  of 
fairly  conducted  private  business  must  not  be  invaded. 

Parsons,  Kansas,  Situation 

The  question  of  the  authorization  of  a  competing  electric 
lighting  plant  has  recently  been  raised  before  the  Public 
Utilities  Commission  of  the  State  of  Kansas  in  the  case  of  the 
company  in  Parsons  of  that  State.  The  importance  of  the  case 
as  a  precedent  was  very  great,  as  the  attitude  taken  by  the  Com- 
mission in  its  first  case  would  be  likely  to  fix  the  policy  to  be 
pursued  in  the  future.  At  the  urgent  request  of  a  member  of 
the  Association,  a  comprehensive  brief  was  prepared  by  our 
General  Counsel,  a  member  of  this  Committee,  and  was  submitted 
to  the  Commission.  The  result  was  most  gratifying,  the  Com- 
mission taking  the  broad  ground  that,  in  the  absence  of  con- 
trolling reasons  to  the  contrary,  competition  in  the  supply  of  a 
public  utility  is  not  to  be  encouraged  or  approved,  because  of 
the  economic  waste  involved  and  the  poor  service  following  as 
a  consequence.  Such  an  attitude,  on  such  a  broad  question  of 
public  policy,  taken  by  such  a  Commission,  is  likely  to  have 
fJT-reaching  results,  particularly  in  the  western  sections  of  the 
country.     A  copy  of  the  decision  is  included  in  the  Appendix. 

Ptblication  Bureau 

Criticism  has  been  made  that  our  industry  has  been  without 
the  means  of  providing  accurate  and  recent  information  upon 
which  a  defense  against  the  advocates  of  municipal  ownership 
might  be  effectively  maintained.  In  the  opinion  of  your  Com- 
mittee, this  criticism  has  been  justified.  Any  successful  campaign 
against  municipal  ownership  must  be  conducted  on  economic 
lines,  based  upon  unquestioned  facts  and  conditions.  Oratory, 
mere  expression  of  opinions  or  theories  will  avail  little,  if  at  all. 
The  movement  can  be  checked  and  eventually  eliminated  only 
by  education ;  by  placing  our  facts  before  the  public  and  allowing; 
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it  to  form  its  own  conclusions ;  but  behind  all  this  our  companies 
must  render  good  service  at  fair  rates. 

Library  and  Publication  on  Municipal  Ownership 

Your  Committee  is  pleased  to  report  the  organization  during 
the  year  of  The  Municipal  Ownership  Publishing  Company,  at 
17  East  38th  Street,  New  York  City.  This  Company  will  main- 
tain a  library,  from  which  the  general  public,  including,  of  course, 
our  member  companies,  may  quickly  obtain  the  latest  available 
information,  from  all  parts  of  this  country  and  Europe,  on  the 
subject  of  Municipal  Ownership.  In  addition,  it  will  issue  a 
monthly  publication  in  reference  to  the  movement  and  its  eco- 
nomic features.  The  work  of  the  Publication  Company  is  to  be 
confined  largely  to  providing  carefully  confirmed  facts  to  the 
editorial  and  magazine  writers  of  the  country,  to  public  officials, 
to  our  educational  agencies  and  to  others  who  may  be  interested 
in  the  subject. 

With  the  uncolored  facts  fairly  presented,  your  Committee 
believes  that  conclusions  upon  this  question  may  be  safely  left 
with  the  public.  In  the  recent  past  but  one  side  of  the  case 
has  been  presented.  The  public,  like  a  jury,  can  judge  only 
from  the  evidence  laid  before  it,  and  this  can  be  done  most 
effectively  through  the  public  press.  Instances  may,  and  doubt- 
less do,  exist  where  newspapers  try  to  mislead  the  public,  but 
this,  we  believe,  is  the  exception,  rather  than  the  rule.  Every 
writer  must  know  that  the  publk:  cannot  be  long  deceived. 
Deceit  and  misrepresentation  may  pass  unchallenged  for  a 
while,  but  in  the  end  will  be  uncovered,  with  destructive  reaction. 

Responsibility  Rests  Upon  Ourselves 

On  the  other  hand,  we  cannot  expect  our  newspaper  and 
magazine  writers  at  present  to  be  expert  accountants  or  industrial 
analysts,  or  to  discard  their  daily  routine  to  make  a  local  engi- 
neering or  economic  investigation.  It  is  because  the  publicity 
organization  in  question  is  planning  to  cover  the  entire  field  with 
accuracy,  for  this  purpose  obtaining  the  economic  facts  without 
bias  or  prejudice,  and  intends  to  follow  a  course  that  will  win 
the  confidence  of  writers,  and  through  them  of  the  public,  that 
your  Committee  feels  justified  in  commending  this  organization 
for  your  consideration  and  support. 
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'Welfare"  Work 

It  is  gratifying  to  report  that,  among  other  movements, 
during  the  year  "Service  Annuities"  have  been  adopted  by  the 
Commonwealth  Edison  Company,  Chicago,  the  Employees'  Sav- 
ings Fund  of  which  Company  now  amounts  to  $230,000  and  owns 
2,300  shares  of  the  Company's  stock.  An  interesting  feature  of 
the  "Welfare"  work  of  that  Company  is  the  continuation  on  the 
payroll,  for  periods  ranging  from  one-half  a  month  to  six 
months,  of  foiuteen  tubercular  employees,  whose  wages  or 
salaries  during  the  period  of  illness  amounted  to  $2,740. 

The  Edison  Electric  Illuminating  Company  of  Brooklyn  has 
continued  its  plan  of  Profit  Sharing,  and  at  the  end  of  191 1 
devoted  to  this  purpose  $45,674.50,  compared  with  $38,171.03 
at  the  end  of  1910;  the  employees'  savings,  in  addition  to  their 
Profit  Sharing  credits,  amounted  on  April  15,  1912,  to  $91,641.15 ; 
the  combined  total  in  the  Investment  Fund  on  April  15,  1912, 
was  $176,783.66,  and  the  employees  through  this  fund  owned 
962  shares  of  stock  and  $34,000  of  the  Company's  debentures. 

A  most  important  step  in  general  "Welfare"  work  has  been 
taken  during  the  year  by  the  Edison  Electric  Illuminating  Com- 
pany of  Boston.  The  organization  of  that  Company  has  been 
divided  into  five  Bureaus — Accounting,  Construction,  Executive, 
Operating  and  Purchasing.  A  sixth  Bureau  has  now  been 
created,  which  will  probably  be  called  the  "Welfare  Bureau," 
for  which  a  chief  has  been  appointed.  This  Bureau  will  have 
entire  charge  of  the  general  relations  of  the  Company  with  its 
employees  in  all  matters  outside  of  their  regular  duties  and 
emplo)rment.  Naturally,  the  plans  are  still  in  a  tentative  or 
formulative  stjtte,  but  the  intent  is  an  organized  effort  to  make 
practical  application  of  last  year's  recommendations  of  your 
Committee. 

The  Philadelphia  Electric  Company's  Beneficial  Association 
continues  to  automatically  take  care  of  all  cases  of  temporary 
disability,  whether  by  illness  or  accident.  During  the  past  five 
years  $61,000  have  been  paid  on  account  of  temporary  disability; 
$42,000  paid  in  death  benefits  to  the  beneficiaries  of  forty- 
eight  deceased  employees,  while  for  the  full  period  of  five  years 
the  total  contributions  of  the  deceased  members  to  the  Death 
Benefit  Fund  amounted  to  only  $325,  or  an  average  of  less  than 
$7.00  per  member.    There  is  a  surplus  in  the  Treasury  of  $33,000. 
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The  Service  Annuity  plan  adopted  is  one  of  the  most  liberal 
ever  offered  to  the  employees  of  any  institution.  On  account 
of  the  retiring  age  not  being  compulsory  there  is  but  one  mem- 
ber on  its  rolls.  His  annuity  is  equal  to  about  50  per  cent  of 
what  he  had  been  earning.  Generous  encouragement  is  also 
given  to  welfare  work  of  educational  and  physical  character, 
the  Athletic  Association  having  a  membership  of  nearly  900. 
The  annual  distribution  of  cash  to  employees  every  Christmas, 
a  custom  of  years,  is  being  continued  in  addition  to  all  other 
welfare  work. 

The  Cleveland  Electric  Illuminating  Company  has  for  eight 
years  distributed  through  its  Employees*  Fund  a  sum  increasing 
annually  from  $6,457.72,  or  6  per  cent  of  the  annual  earnings 
of  145  members  in  1904,  to  $34,195.58,  or  8  per  cent  of  the 
annual  earnings  of  463  members  in  191 1.  The  total  distribution 
made  to  1912  is  $136,881.55,  of  which  amount  $57,817.40  has 
been  distributed  in  cash  and  $79,064.15  remains  in  the  Fund  to 
the  credit  of  employees,  whose  accounts  are  credited  with  4 
per  cent  interest  annually.  The  Company  also  assumes  all 
medical  expense  following  accidents  to  employees  while  engaged 
in  their  work,  and  usually  allows  full  compensation  to  such 
disabled  employees. 

Stone  and  Webster  have  adopted  throughout  the  various 
branches  of  their  organization  a  plan  for  welfare  work  which, 
while  not  as  yet  crystallized  into  a  well-defined  system,  is,  never- 
theless, extremely  effective  and  has  given,  so  far  as  can  be 
learned,  entire  satisfaction.  Recognizing  first  the  desire  on  the 
part  of  the  employees  of  the  various  branches  of  the  service  to 
participate  to  some  extent  in  the  profit  of  the  organization,  the 
firm  organized,  several  years  ago,  the  Stone  and  Webster 
Employees  Investment  Association.  This  is  an  Association  with 
a  Board  of  Trustees  acting  under  a  deed  of  trust.  The  trustees 
are  made  up  of  a  number  of  employees  and  also  the  members 
of  the  firm.  From  the  Board  of  Trustees  is  elected  an  Executive 
Committee,  whose  duty  it  is  to  attend  to  the  affairs  of  the  Asso- 
ciation and  make  the  necessary  investments.  The  firm  furnishes, 
without  expense,  the  necessary  headquarters  and  most  of  the 
clerical  force  needed  for  carrying  on  the  work,  and,  in  addition, 
gives  the  Association  an  opportunity  to  invest  in  any  under- 
takings upon  the  same  basis  as  the*  bankers  or  original  s)mdicates 
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which  invest  in  the  enterprises.  Besides  this,  the  firm,  at  the 
start,  contributed  a  substantial  amount  of  money  to  form  a 
guarantee  fund  to  provide  against  possible  loss.  The  employees 
of  the  organization  have  availed  themselves  very  largely  of  this 
opportunity  to  invest,  and  the  Association  has  paid  over  a  period 
of  ten  years  an  average  of  about  7  per  cent,  and  there  are  at 
present  deposited  in  the  Association  between  $600,000  and 
$700,000.  The  various  branches  of  the  Stone  and  Webster 
organization  also  have  special  funds  deposited  in  trust  for 
welfare  work.  The  Stone  and  Webster  Engineering  Corporation 
has  adopted  the  policy  of  setting  aside  a  certain  amount  each 
year,  which  may  be  used  at  the  discretion  of  the  officers  for  the 
benefit  of  employees.  So  far,  it  has  been  used  mainly  in  pro- 
viding help  in  case  of  illness  and  pensions  for  men  who,  through' 
illness  or  for  otlier  reasons,  are  incapacitated  for  work.  As  yet 
no  old-age  pensions  have  been  established,  as  there  has  been  no 
demand  for  it,  but  in  the  course  of  time  this  will  undoubtedly 
be  necessary.  In  the  various  camps  where  engineering  work  is 
carried  on,  the  Company  has  provided  special  lodgings  for  its 
men  and  organized  clubs  among  the  men,  to  which  the  men 
themselves  contribute  in  part,  and  the  Company  in  part,  in 
order  to  provide  comfortable  living  quarters  and  hospital  accom- 
modations in  case  of  illness.  In  the  operating  'department  of 
the  business,  similar  clubs  have  been  organized  in  the  cities 
where  Stone  and  Webster  have  street  railway,  lighting  or  power 
plants,  and  colony  houses  have  been  established  partly  by  the 
employees  and  partly  under  the  patronage  of  the  organization. 

H.  M.  Byllesby  and  Company  now  have  an  Investment 
Club,  through  which  the  employees  of  their  various  interests  may 
invest  their  savings.  Membership  is  entirely  voluntary.  Start- 
ing in  1910,  there  were  350  members,  with  subscriptions  amount- 
ing to  $57,064,  upon  which  in  eight  months  a  substantial  profit 
was  realized;  in  191 1  the  investments  amounted  to  $225,710, 
divided  amongst  857  subscribers ;  a  further  series  of  investments 
was  started  in  August,  191 1,  for  which  there  were  864  members 
subscribing  $301,952. 

The  New  York  Edison  Company  has  established  a  Com- 
mercial School,  engaging  the  highest  authorities  to  instruct  the 
employees  in  hygiene,  health,  recreation,  business,  the  respon- 
sibilities of  public  service,  something  of  commercial  electrical 
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engineering,  of  salesmanship,  and  of  the  organization  of  the 
Company  itself;  that  Company  has  also  recently  organized  a 
Savings  and  Building  Loan  Association. 

The  Milwaukee  Electric  Railway  and  Light  Company  and 
Associated  Companies  have  established  a  Service  Annuity  Sys- 
tem, Loan  Fund  and  Mutual  Benefit  Association. 

The  Consolidated  Gas,  Electric  Light  and  Power  Company 
of  Baltimore  has  adopted  a  Service  Annuity  Plan,  issuing  to  the 
beneficiaries  a  Service  Certificate,  which  is  reproduced  in  fac- 
simile in  the  Appendix. 

Other  plans  are  being  seriously  considered  by  many  com- 
panies. 

'  Labor  Exchanges 

Your  attention  is  called  to  the  very  rapid  development  of 
a  new  movement  in  England — the  organization  of  "Labor 
Exchanges."  Through  the  establishment  of  these  Exchanges  a 
great  deal  of  time,  ordinarily  lost,  is  saved  by  eliminating  the 
necessity  of  employees  going  from  place  to  place  to  secure 
employment — often  without  success.  Vacancies  and  the  char- 
acter of  the  prospective  work  are  recorded  at  convenient  central 
points,  enabling  workingmen  and  women  to  go  directly  from 
Exchange  to  emplo)rment,  thus  saving  time  and  effort,  and 
increasing  the  earning  power  of  the  workers.  Though  barely 
two  years  old,  it  is  stated  that  more  than  half  a  million  persons 
will  find  employment  through  these  Exchanges  during  the 
present  year. 

Minimum  Wage 

Another  interesting  experiment  is  taking  place  in  the  ques- 
tion of  a  "Minimum  Wage"  in  various  industries.  We  do  not 
use  this  term  in  the  sense  of  minimimi  wages  to  be  paid  to 
skilled  workmen  or  members  of  trade  unions,  but  to  beginners 
and  other  unskilled  workers,  particularly  women.  In  every 
community  there  is  some  point  below  which  the  worker  cannot 
live.  The  amount  will  depend  upon  local  conditions.  The 
movement  is  brought  to  the  attention  of  our  membership  as  (me 
of  the  interesting  experiments  of  the  times  which  may  assume 
larger  importance  in  future. 
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Underpaid  Labor  Undesirable 

This  leads  us  to  repeat  the  general  opinion,  that  underpaid 
labor  is  not  desirable  in  any  industry.  The  productive  value  of 
underpaid,  and  consequently  underfed,  men  and  women  cannot 
be  equal  to  that  of  those  who  have  enough  to  provide  at  least  the 
minimum  required  for  good  health  and  a  reasonable  degree  of 
contentment.  Fortunately,  we  think  these  observations  are  not 
particularly  applicable  to  this  industry,  for,  generally  speaking, 
the  wages  paid  are  in  excess  of  the  average. 

No  community  can  afford  to  ask  that  a  public  service  cor- 
poration shall  underpay  its  employees  or  object  to  any  wage 
in  which  there  is  sufficient  allowance  for  relatively  high  stand- 
ards of  living,  no  matter  in  what  department  of  industry  the 
recipients  may  be  engaged.  This  is  as  true  of  the  men  in  the 
fire  or  engine  rooms  or  engaged  on  the  outside  lines,  as  of  the 
office  force ;  it  is  as  true  of  the  women  as  of  the  men  and  of  the 
men  as  of  the  women.  Nothing  can  be  more  conducive  to  high 
service  standards  and  to  public  confidence  and  support  than  a 
satisfied,  contented,  strong,  healthy  and  vigorous  body  of 
employees. 

Hygiene 

Your  Committee  desires  to  call  to  the  attention  of  our 
membership  the  importance  of  providing  suitable  hygienic  con- 
ditions as  a  means  of  obtaining  higher  operating  efficiency.  We 
refer  to  toilet  facilities,  so  often  neglected,  the  supply  of  clean 
towels,  of  pure  drinking  water,  and  the  provision  for  fresh  air 
by  adequate  means  of  ventilation.  These  are  features  of  present- 
day  industrial  life  to  which  much  attention  is  now  being  given 
in  a  great  many,  if  not  all,  of  our  industries.  In  all  of  these 
matters  electric  light  and  power  are  important  factors,  and  your 
Committee  feels  that  here,  as  elsewhere,  our  industry  should 
continue  to  be  the  leader — not  the  follower. 

In  connection  with  this  subject,  the  work  of  the  Common- 
wealth Edison  Company  during  the  past  year  will  be  of  interest. 
Of  11,834  employee  examinations  made  for  indications  of  tuber- 
culosis, the  Company  found  35  tubercular  cases — 24  of  an 
incipient  and  11  of  an  advanced  nature.  Of  this  number,  19 
were  transferred  to  outdoor  positions  in  the  Company's  service ; 
five  were  placed  in  positions  in  a  more  suitable  climate;  four 
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recovered  and  returned  to  duty;  three  left  the  service  of  the 
Company ;  two,  advanced  cases,  going  to  a  more  suitable  climate, 
and  three  died;  the  Company's  doctor  reports  that  one  only 
seems  to  now  have  no  chance  of  recovery.  It  thus  appears  that 
of  the  35  cases,  incipient  and  advanced,  23  remaining  in  the 
service  of  the  Company  have  good  chance  of  full  recovery; 
adding  the  five  for  whom  positions  were  secured  in  another 
climate  brings  the  total  to  28  of  the  original  number  whose 
health  has  been  restored  through  the  Company's  efforts  in  this 
direction. 

Safety 

This  is  as  much  an  age  of  prevention  as  of  cure,  and  means 
should  be  taken  to  prevent  accidents,  as  well  as  to  care  after- 
ward for  the  injured  worker.  Usually  means  for  preventing 
accidents  are  surprisingly  simple.  Just  as  some  years  ago  the 
agitation  for  direct-connected  machine  tools  led  to  the  develop- 
ment of  the  single  unit  of  motor  and  tool,  so  present  agitation  for 
safety  is  leading  to  the  construction  of  machinery  in  the  design 
of  which  the  safety  of  the  worker  is  an  important  consideration. 

A  number  of  our  larger  industrial  establishments  employ  a 
"Safety  Engineer."  In  some  the  safety  features  of  any  new 
work  are  carefully  checked  on  the  plans  before  they  are  passed 
for  final  utilization.  By  increased  watchfulness  in  this  respect, 
one  of  the  largest  corporations  of  the  country  reported  a  reduc- 
tion of  63  per  cent  in  the  number  of  accidents  occurring  last 
year  cc»npared  with  the  preceding  year;  another  reports  61  per 
cent,  and  still  another  50  per  cent. 

Recognizing  the  importance  of  this  new  movement,  the 
United  States  Government  is  having  the  Various  Navy  Yards 
carefully  surveyed  in  reference  to  human  risk.  The  Denver  Gas 
and  Electric  Light  Company  recently  had  all  of  its  plants  sur- 
veyed and  reported  upon  through  the  American  Museum  of 
Safety.  This  action  was  widely  and  favorably  commented  upon 
by  the  press  of  the  city. 

No  one  can  question  the  greater  contentment  and  the 
enhanced  efficiency  in  the  work  of  the  men  whose  safety  is  well 
assured.  The  cost,  which  we  understand  has  been  relatively 
small,  shrinks  into  insignificance  in  comparison  with  the  reduc- 
tion in  human  suffering  and  individual  loss  of  earning  power 
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under   the  more   ordinary   neglect   of   these   matters   until   an 
accident  occurs. 

We  urge  upon  our  membership  the  investigation  of  every 
accident,  and  the  adoption  of  such  means  as  may  be  necessary 
to  prevent  a  recurrence;  the  careful  inspection  of  their  plants 
to  insure  that  no  element  of  protection  which  modern  develop- 
ment affords  is  missing,  the  lack  of  which  might  cause  injury 
to  their  workmen. 

'Welfare''  Cost  Analysis 

So  little  information  was  available — at  least  from  an  insur- 
ance actuarial  standpoint — upon  the  cost  of  Accident,  Sickness 
and  Health  Insurance  and  of  Service  Annuities,  as  recommended 
in  your  Committee's  report  of  last  year,  that  the  services  of  an 
Insurance  Accountant  familiar  with  the  subject  were  secured 
during  the  year.  In  addition,  our  membership  was  asked  for 
various  items  of  information,  of  a  statistical  nature,  relating  to 
their  employees,  upon  which  the  work  of  the  expert  could  be 
based.  Two  hundred  and  eighty-eight  companies  replied  in 
detail  to  our  inquiries. 

It  is  gratifying  to  know  that  a  very  large  percentage  of  the 
companies  reporting  have  adopted  some  form  of  "welfare" 
relationship  which  conforms  with  the  recommendations  of  last 
year's  report  of  your  Committee.  Thus  of  the  two  hundred  and 
eighty-eight  companies,  one  hundred  and  forty  now  provide  free 
medical  and  surgical  attendance,  in  the  event  of  industrial  illness 
or  accident,  and  twenty-eight  companies  regularly  employ 
physicians  or  surgeons  for  their  employees;  one  hundred  and 
thirty-nine  companies  continue  their  employees  on  the  payroll  at 
full  pay  during  full  or  partial  periods  of  illness;  ten  member 
companies  now  provide  Service  Annuities,  eight  have  adopted 
some  form  of  Profit  Sharing,  nineteen  have  Employees*  Invest- 
ment or  Savings  Fund  Associations,  and  a  similar  ntimber  pro- 
vide Life  Insurance. 

The  report  of  the  Accountant,  Mr.  J.  D.  Craig,  forms  the 
principal  part  of  the  Appendix  to  the  report  of  your  Committee. 
In  reference  to  Service  Annuities,  the  costs  are  based  upon  the 
accepted  actuarial  tables  of  the  insurance  companies.  Some 
assumptions  have  been  necessary.  Thus  it  has  been  assumed 
that  all  employees  will  remain  in  the  service  of  their  employers 
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throughout  their  full  life  expectation,  and  no  allowances  have 
been  made  for  resignations  or  dismissals.  Under  this  assump- 
tion the  cost  of  providing  Service  Annuities  would  amount  to 
3.54  per  cent  of  the  payroll.  As  modified,  however,  with  dis- 
missals and  resignations,  the  figure  would  be  very  much  less, 
and  undoubtedly  within  the  estimates  of  your  Comrnittee,  which 
approximate  one  per  cent  of  the  payroll.  The  report  is  recom- 
mended to  the  careful  consideration  of  our  membership. 

Co-operative  Insurance 

Your  Committee  realizes  that  it  may  appear  difficult  for 
our  smaller  companies  to  assume  or  arrange  for  the  payment 
of  Service  Annuities,  or  to  indemnify  their  employees  in  the 
event  of  industrial  sickness  or  accident.  Yet,  it  seems  that  the 
employees  of  the  industry  should  not  be  handicapped  because 
they  are  connected  with  a  small  rather  than  a  large  company 
member. 

One  of  the  plans  suggested  to  meet  this  situation  is  the 
organization  of  a  Committee  of  Trustees,  which,  acting  as  a  sort 
of  "Clearing  House"  to  our  membership,  would  be  able  to  get 
for  each  Company  group,  however  small,  the  advantages  accru- 
ing to  the  individuals  in  the  larger  groups.  No  definite  plan 
has  been  evolved,  but  possibly  one  could  be  arranged  if  desired 
by  the  smaller  Companies.  An  expression  of  opinion  upon  this 
point  would  be  very  gladly  received  by  your  Committee. 

Respectfully  submitted, 

'Arthur  Williams,  Chairman 
N.  F.  Brady 
Everett  W.  Burdett 
h.  m.  bvllesby 
Henry  L.  Doherty 
Charles  L.  Edgar 
W.  W.  Freeman 
John  F.  Gilchrist 
George  H.  Harries 
Samuel  Insull 
Joseph  B.  McCall 
Thomas  E.  Murray 
Samuel  Scovil 
Charles  A.  Stone 
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APPENDICES 

A — Actuarial  Analysis  of  the  Cost  of  Maintaining  Various 
Forms  of  Insurance  Relationship. 

B — ^Decision  of  the  Kansas  Public  Utilities  Commission  in  Refus- 
ing an  Application  for  a  Competitive  Franchise  at  Parsons, 
Kansas. 

C — Cost  of  Providing  Industrial  Accident  Compensation  to  its 
Employees  and  to  the  General  Public  by  the  New  York 
Edison  Company  Covering  a  Period  of  Six  Years. 

D — Service  Certificate  adopted  by  the  Consolidated  Gas  Electric 
Light  and  Power  Company  of  Baltimore. 
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APPENDIX  A 

ACTUARIAL  ANALYSIS  OF  THE  COST  OF  MAINTAIN- 
ING VARIOUS  FORMS  OF  INSURANCE 
RELATIONSHIP 

New  York,  April  20,  1912. 

Mr.  Arthur  Williams,  Chairman 
Public  Policy  Committee 

National  Electric  Light  Association 
New  York  City,  N.  Y. 
Dear  Sir: 

In  the  Report  of  your  Committee  as  rendered  to  the  Thirty- 
fourth  Annual  Convention  of  the  National  Electric  Light  Asso- 
ciation in  New  York  City,  May  29  to  June  2,  1911,  it  was 
recommended  that,  in  the  interest  of  efficiency  and  economy, 
employers  of  the  Electric  Industry  should  take  a  leading  part 
in  the  development  of  the  health,  material  welfare  and  happiness 
of  their  employees  and  in  order  to  bring  each  into  closer  rela- 
tionship with  the  other,  it  was  specifically  recommended,  that 
each  association  should  adopt  as  its  own  policy,  or  else  should 
encourage  its  employees  to  adopt,  any  one  of  the  following  six 
plans  for  social  betterment  or  uplift. 
I  Accident  Insurance 
II    Sickness  Insurance  and  Death  Benefits 

III  Service  Annuities 

IV  Profit-Sharing 

V    Employees*  Savings  and  Investment  Funds 
VI    Life  Insurance 

Four  of  the  suggestions,  Accident  Insurance,  Sickness 
Insurance  and  Death  Benefits,  Service  Annuities  and  Life  Insur- 
ance refer  to  subjects  on  which  your  Committee  desires  further 
study,  and  you  therefore  requested  that  I  submit  an  outline  from 
an  actuarial  view-point,  giving  special  attention  to  the  various 
costs,  not  only  at  the  present  time  but  in  years  to  come ;  and  in 
accordance  with  this  request  I  herewith  submit  such  data  relative 
to  each  subject  as  I  hope  will  enable  you  to  formulate  plans 
for  organizing  societies  upon  foundations  which  time  will  prove 
to  be  sufficient. 
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Each  of  the  four  benefits  referred  to  me  may  be  treated  in 
different  ways.  They  could  all  be  managed  through  a  single 
organization,  or,  each  society  could  be  the  custodian  of  its  own 
funds ;  aliso,  the  yearly  costs  could  be  charged  to  current  expenses 
as  they  mature  or  average  yearly  premiums  could  be  collected 
or  set  aside,  according  to  whether  the  employees  contribute,  or 
the  companies  alone  do  the  financing.  When  the  costs  are 
charged  as  current  expenses,  they  will  be  relatively  light  in  the 
early  years,  but  increase  as  time  passes,  while  with  average  yearly 
premiums,  the  collections  will  be  in  excess  of  the  yearly  costs 
for  a  time,  after  which  they  will  fall  below  them,  and  the  differ- 
ence be  met  from  the  accumulation  of  earlier  years. 

The  average  yearly  premiums  will  naturally  be  higher  in  the 
earlier  years  than  the  charge  under  the  current  expense  plan, 
and  consequently  they  are  apt  to  be  looked  upon  with  disfavor 
by  the  organizers  of  societies  or  associations,  but  in  the  end  they 
call  for  less  actual  outlay,  as  all  accumulations  can  be  invested 
and  the  interest  returns  applied  toward  the  costs. 

Before  attempting  to  calculate  any  average  or  level  yearly 
premiums,  it  becomes  necessary  to  assume  what  per  cent  of 
interest  will  be  earned  on  the  accumulated  funds.  In  determin- 
ing what  rate  may  be  assumed  it  is  necessary  to  look  into  the 
future,  as  a  person  now  age  20  may  live  to  be  100  years  old 
and  during  all  this  time  there  would  be  some  funds  for  invest- 
ment. New  York  State  has  adopted  ^yi  per  cent  as  a  maximum 
for  insurance  companies,  but  certain  companies  in  order  to  be 
doubly  safe  voluntarily  make  their  calculation  on  a  3  per  cent 
basis.  At  the  present  time,  however,  5  per  cent  can  be  earned 
upon  apparently  safe  investments,  and,  while  the  interest  rate 
has  fluctuated  in  the  past,  and  will  fluctuate  in  the  future,  it 
seemed  as  though  the  calculation  for  this  purpose,  when  it  is 
desired  to  produce  as  small  premiums  as  are  consistent  with 
safety,  might  be  upon  a  4  per  cent  rate  of  interest,  particularly 
if  certain  classes  of  investments  not  open  to  insurance  companies 
are  considered  and  certain  other  sources  of  profit  availed  of. 
I  have  therefore  assumed  that  this  rate  will  be  earned  upon  all 
funds. 

In  order  to  secure  the  greatest  efficiency  in  the  investment 
of  the  funds  as  well  as  the  best  supervision  of  the  various 
benefits  proposed  it  is  recommended  that  one  central  organiza- 
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tion  be  given  the  entire  management  of  the  various  plans  sug- 
gested, although  numerous  local  agencies  have  advantages, 
particularly  in  the  supervision  of  sick  benefits.  Perhaps  the 
greatest  success  could  be  obtained  by  organizing  one  general 
society  and  making  the  various  associations  local  agents  thereof. 

In  recommending  the  "Sickness  Insurance  and  Death  Bene- 
fits," it  was  estimated  by  your  Committee  "that,  assisted  by  the 
employing  company,  etc.,"  the  various  benefits  might  be  granted 
for  the  smallest  consideration  were  the  employees  to  contribute 
the  actual  costs  and  the  companies  to  contribute  enough  to  cover 
the  expenses  of  management.  In  the  tables  of  cost  which  follow, 
it  is  assumed  that  something  of  this  nature  will  be  done,  and  the 
tables  therefore  provide  only  for  the  actual  cost  of  the  benefits 
granted,  without  making  any  provision  for  expenses. 

In  addition  to  the  interest  and  expense  element,  the  rates  of 
accidents,  sickness  and  mortality  must  be  seriously  considered 
and  tables  for  each  adopted.  The  rate  of  accidents  differs  so 
much  with  each  occupation,  and,  in  fact,  with  each  age,  that  if 
possible  the  rates  fixed  should  be  predicated  upon  the  experience 
of  the  industry  actually  interested.  No  experience  of  this  nature 
is  given  among  the  electric  employees;  hence,  I  hesitate  about 
submitting  any  rates,  and  confine  myself  to  generalities  and  to 
such  other  experience  as  is  available. 

The  sick  benefit  rates  are  based  upon  the  Manchester 
Unity  Experience  of  1893  to  1897  when  nearly  3,000,000  years 
of  life  were  exposed  to  risk,  and  over  7,000,000  weeks  of  sick- 
ness incurred.  This  experience  included  various  occupations, 
some  of  which  were  hazardous,  and  it  is  believed  that  with  proper 
supervision  the  sickness  claims  incurred  will  not  exceed  those 
provided  for  in  the  rates. 

The  rates  for  Service  Annuities  and  Life  Insurance  are 
based  upon  the  Combined  Experience  Table  of  Mortality.  This 
table  was  the  standard  in  New  York  State  prior  to  1901,  and  is 
used  in  the  belief  that  it  will  safely  provide  the  results  desired. 

Before  discussing  each  one  of  the  four  benefits  to  be  granted, 
I  would  call  attention  to  the  paucity  of  data  contained  in  the 
reports  submitted  by  the  individual  members  of  Class  A.  Some 
of  these  contained  absolutely  no  information,  others  answered 
only  one  or  two  of  the  questions  asked,  while  very  few  replied 
to  all  of  them.    As  an  illustration :  Out  of  256  companies  report- 
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ing,  only  136  gave  the  age  classification  of  the  members  together 
with  the  payroll,  and  loi  combined  the  resignations  and  dis- 
missals with  the  total  number  of  employees;  two  companies 
reported  the  number  of  resignations  and  dismissals,  but  did  not 
give  the  number  of  employees,  while  32  did  not  even  state  the 
yearly  payroll. 

To  profit  by  whatever  information  was  contributed  I  had 
a  card  written  for  each  report  and  then  sorted  the  cards  into 
individual  subjects  in  order  to  get  a  complete  classification  of 
the  items  under  investigation. 

Accident  Insurance 

In  discussing  accident  insurance  your  Committee  reported 
that  it  "believed  the  cost  of  accidents  inherent  to  our  industry 
should  not  fall  upon  the  individual  employee  or  his  dependents, 
but  upon  the  industry  as  a  whole." 

In  order  to  estimate  the  cost  a  classification  was  made  to 
find  out  how  many  accidents  were  reported  during  the  year  out 
of  a  given  number  of  employees,  and  what  expenses  were  being 
incurred  at  the  present  time.  It  was  found  that  96  companies 
reported  4782  accidents  among  28,211  employees  with  a  pay  roll 
of  $22,009,751.  Of  the  96  companies,  33  with  9047  employees 
and  a  pay  roll  of  $7,786,942  reported  1643  accidents  and  incurred 
a  cost  of  $147,765 ;  26  with  19,532  employees  and  a  pay  roll  of 
$15,297,732  reported  3344  accidents  and  legal  fees  $53,505 ;  while 
49  with  20,271  employees  and  a  pay  roll  of  $16,306,626  reported 
3493  accidents  and  medical  expenses  of  $36,171.  While  this 
experience  is  valuable  as  showing  that  on  an  average,  16.95 
per  cent  of  the  employees  met  with  accidents  and  that  the 
total  cost  to  33  companies  was  nearly  2  per  cent  of  the  pay  roll, 
it  is  deficient  in  that  the  accidents  are  not  classified  in  detail. 
We  are  informed  neither  how  many  were  fatal  nor  how  much 
time  was  lost.  Comparing  these  statistics  with  the  first  annual 
report  of  the  Employers'  Benefit  Association  of  the  International 
Harvester  Company,  we  learn  that  the  accident  disability  cases 
of  that  association  were  19.48  per  100  against  16.95  P^^  100 
among  electrical  employees,  and  we  may  therefore  assume  that 
the  average  time  lost  would  be  nearly  the  same  in  both  industries. 
The  average  time  lost  by  the  Harvester  Association  employees 
was  1.78  days  per  member,  or  on  the  basis  of  360  days  to  a  year, 
nearly  one  half  of  one  per  cent. 
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Mr.  Edward  Bunnell  Phelps  in  a  short  article  entitled, 
"Workmen's  Compensation — ^a  Study  of  its  Probable  Cost  to 
the  Community,"  in  the  American  Underwriter  for  February, 
1912,  presents  some  statistics  gathered  from  the  finding  of  the 
United  States  Employees'  Liability  and  Workmen's  Compensa- 
tion Commission,  and  reaches  the  conclusion  that  the  probable 
outside  cost  to  American  industries  in  general  from  even  such 
an  extremely  liberal  workman's  Act  as  that  which  Congress  is 
now  considering,  would  not  be  over  1^4  per  cent  of  the  annual 
pay  roll.  This  conclusion  is  based  upon  the  experience  of 
880,572  men  employed  by  railroads,  where  the  occupation  is 
looked  upon  as  hazardous,  and  Mr.  Phelps  believes  that  in  non- 
hazardous  occupations  the  benefits  might  not  exceed  i  per  cent 
of  the  pay  roll. 

While  this  particular  phase  of  the  subject  should  be  seriously 
considered  afid  measures  adopted,  if  possible,  in  advance  of 
compulsory  legislation,  there  is  one.  benefit  advocated  which 
seems  to  be  very,  perhaps  even  extremely,  liberal,  especially  when 
compared  with  the  proposed  bills  of  the  day,  and  that  is  Sub- 
division I  under  "D"  of  your  Committee's  Report.  This  proposes, 
in  the  event  of  death  from  accident,  to  pay  "to  his  dependents, 
should  there  be  any,  during  the  employee's  expectation  of  life, 
under  the  assumptions  of  the  American  Experience  Table  of 
Mortality."  The  employee's  expectation  of  life  is  a  relatively 
long  time.  For  a  person  aged  20  it  is  42  years,  so  that  if  a  f>erson 
aged  20  is  killed  by  accident,  the  proposition  is  to  pay  a  benefit 
to  his  dependents  for  42  years  and  the  present  value  of  this  at 
4  per  cent  interest  would  be  21  times  the  annual  allowance. 

While,  of  course,  the  expectation,  is  shorter  on  the  more 
advanced  ages,  being,  however,  nearly  14  years  at  age  60,  the 
liberality  of  the  proposition  is  manifest  when  it  is  observed  that 
according  to  the  recent  bill  presented  at  Washington  applicable 
to  common  carriers  engaged  in  interstate  and  foreign  commerce, 
the  benefit  in  event  of  death  frcwn  accident  ranges  from  15  per 
cent  to  50  per  cent  of  the  salary,  but  must  be  paid  for  only 
eight  years,  while  the  final  draft  of  the  Act  providing  compensa- 
tion for  workmen  injured  in  hazardous  industries,  as  advocated 
by  the  National  Civic  Federation  through  its  Department  on 
Compensation  for  Industrial  Accidents  and  Their  Prevention, 
provides  for  a  death  benefit  in  case  of  fatal  accident  equal  to 


Digitized  by 


Google 


^3 

only  four  years'  earnings  of  the  victim  of  the  accident  (but  in 
no  case  to  exceed  $3,000). 

It  is  also  open  to  question  whether  your  Committee,  under 
"B,"  is  not  too  liberal  in  its  recommendation  that,  at  the  expira- 
tion of  six  months  the  wages  should  be  continued  at  one-half 
the  full  wage  for  life  or  during  disability,  etc. 

While  it  would  seem  only  humanitarian  to  continue  the 
half  wage  for  life,  the  remarks  of  Mr.  Alfred  W.  Watson  in  a 
recent  article  presented  to  the  Institute  of  Actuaries  in  Great 
Britain,  appearing  in  volume  44  of  the  Insurance  Mfpgasine, 
should  be  carefully  noted.  They  refer  more  particularly  to 
Sickness  Benefits  and  should  be  remembered  when  considering 
that  subject,  but  accident  insurance  and  sickness  insurance  are 
so  closely  allied  that  the  remarks  may  with  safety  be  given  here. 

"Logically  there  is  no  defence  to  the  charge  that  it  is 
absurd  to  reduce  the  benefit  as  the  duration  of  sickness  increases 
and  the  impoverishment  of  the  sufferer  increases.  Ansell 
asserted  this  view  with  considerable  emphasis  in  his  'Friendly 
Societies'  (1835).  Effective,  however,  as  criticism  of  the  prac- 
tise may  be  from  the  philosophic  standpoint,  it  fails  to  take  into 
account  one  potent  factor — ^human  nature.  The  manual  worker, 
if  not  indeed  mankind  generally,  adapts  himself  to  his  circum- 
stances more  frequently  than  he  attempts  to  govern  them.  Six 
months  of  incapacity  will  generally — a  longer  period  will  invari- 
ably— so  far  weaken  the  habit  of  routine  labor  as  almost  to 
destroy  it;  whilst  it  is  remarkable  how  small  an  income  can  be 
made  to  suffice,  when  the  urgings  of  .financial  responsibility  have 
been  silenced.  For  this  reason,  continuous  full  sick  pay  has 
nearly  always  had  to  be  abandoned,  and  continuous  half  pay  is 
fast  following  it." 

Bearing  in  mind  this  comment  on  human  nature,  it  is  sug- 
gested that  the  disability  benefit  be  reduced  at  the  end  of  a  year 
to  one-quarter  of  the  full  wages  or,  at  least,  the  power  to  do  so 
be  reserved. 

The  bill  proposed  by  the  National  Civic  Federation  limits 
the  benefit  to  $10  a  week  and  in  no  case  continues  it  for  more 
than  10  years  nor  after  the  recipient  has  reached  age  60  unless 
he  was  over  55  when  the  accident  occurred. 

While  the  members  of  the  National  Electric  Light  Associa- 
tion are  undoubtedly  familiar  with  the  Employers'  Liability  con- 
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tracts  offered  by  various  casualty  and  accident  companies, 
together  with  the  rates  charged  therefor,  nevertheless  emphasis 
can  be  laid  upon  the  various  phases  of  the  electrical  hazards  and 
the  viewpoint  of  the  casualty  or  accident  companies  in  reference 
thereto,  by  mentioning  a  few  of  their  rates,  and  accordingly 
some  from  the  "Manual  of  Liability  and  Workman's  Compensa- 
tion Insurance"  are  given.  These  rates  are  probably  higher  than 
necessary  for  similar  benefits  when  granted  gratuitously  by  the 
employing  companies,  as  they  include  a  margin  for  expenses 
and  contingencies,  but  they  convey  some  idea  of  the  liberality 
expected  to  be  shown  to  injured  employees  by  juries  and  judges 
as  well  as  by  Legislatures. 
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Sickness  Insurance  and  Death  Benefits 
Sick  benefit  associations  are  generally  started  with  a  mutual 
desire  to  benefit  the  members  but  with  little  knowledge  on  the 
part  of  the  originators.  This  is  well  brought  out  by  the  Grand 
Master  of  the  Independent  Order  of  Odd  Fellows,  Manchester 
Unity  Friendly  Society,  where,  in  discussing  the  development 
of  the  Society,  he  states,  "Out  of  the  funds  which  naturally 
accumulated  from  the  small  weekly  contributions  called  for  in 
those  early  days,  our  benevolent  predecessors  in  the  largeness  of 
their  hearts,  promised  (and  paid  for  a  time)  benefits  in  sickness 
and  at  death  out  of  all  proportion  to  the  sums  demanded  as  sub- 
scriptions." It  should  be  clearly  brought  out  that  health  insur- 
ance is  expensive  and  resembles  life  insurance  in  that  the  older 
the  insured  the  more  expensive  is  the  insurance.  It  is  therefore 
just  as  inequitable  to  charge  a  uniform  rate  at  all  ages  for  health 
insurance  as  it  is  for  life  insurance.  As  earlier  stated,  the  experi- 
ence of  the  above-mentioned  Manchester  Unity  for  the  years 
1893  to  1897  has  been  published,  together  with  tables  of  pre- 
miums, and  we  can  avail  ourselves  of  these  as  a  minimum  stand- 
ard. In  case  they  appear  excessive  it  should  be  borne  in  mind 
as  has  been  stated  by  an  eminent  student  of  the  subject  that 
"Health  insurance  calls  for  exceedingly  high  premiums,  and 
further,  it  is  not  possible  to  bring  the  premiums  down  to  5  or  10 
cents  weekly  without  reducing  the  corresponding  benefits  to  most 
insignificant  proportions."  From  the  experience  given,  pre- 
miums have  been  calculated  for  a  sick  benefit  of  $1  per  week 
to  continue  during  the  entire  sickness  of  the  insured,  and  these 
weekly  premiums  are  herewith  submitted  for  all  ages  from 
20  to  65 : 

WEEKLY  PAYMENT  FOR  SICK  BENEFIT  OF  $1  PER  WEEK 
WHOLE  LIFE  4  PER  CENT  INTEREST 


Age 

Premium 

Age 

Premium 

A^e 

Pramiam 

Age 

Premium 

20 

$0.04 

32 

f0.06 

44 

$0.10 

56 

$0.18 

21 

.04 

33 

.06 

45 

.10 

57 

.19 

22 

.04 

34 

.06 

46 

.11 

58 

JiO 

23 

.04 

35 

.07 

47 

.11 

59 

.22 

24 

.05 

36 

.07 

48 

.12 

60 

.23 

25 

.05 

37 

.07 

49 

.13 

61 

.24 

26 

05 

38 

.08 

50 

.13 

62 

.26 

27 

.05 

39 

.08 

51 

.14 

63 

.28 

28 

M 

40 

.08 

52 

.15 

64 

.29 

29 

.05 

41 

.09 

53 

.15 

65 

.31 

30  .06  42  .09  64  .16 

31  .06  43  ..09  55  .17 
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while  your  Committee  estimated  that,  "assisted  by  the  employ- 
ing company,  co-operative  associations  can  contribute  approxi- 
mately 50  per  cent  of  the  employees'  wages  when  sick,"  etc. 
It  would  seem  from  Mr.  Watson's  remarks  as  quoted  in  con- 
nection with  accident  insurance  that  sick  benefits  should  be 
reduced  after  a  certain  period.  In  further  emphasis  of  this, 
Mr.  Watson  quoted  as  follows  from  the  remarks  made  by  Mr. 
Tidd  Pratt,  the  then  Registrar  of  Friendly  Societies,  in  the 
course  of  evidence  given  in  the  inquiry  of  the  Poor  Law  Com- 
missions of  1834: 

"I  made  inquiries  amongst  some  of  the  most  intelligent  and 
respectable  of  the  laboring  classes  as  to  what  should  be  the 
extent  of  allowance  to  those  who  were  out  of  work.  I  sug- 
gested to  the  parties  that  one-half  the  usual  wages  might  be  a 
proper  allowance.  The  unanimous  reply  of  all  the  operatives 
with  whom  I  conversed  on  the  subject  was  that  an  allowance 
of  one-third  would  be  ample,  and  that  more  than  that  would 
only  induce  the  members  to  continue  on  the  society  rather  than 
endeavor  to  find  work." 

Mr.  Watson,  in  discussing  the  county  and  district  societies., 
also  says: 

"At  one  time  the  county  societies  very  generally  provided 
continuous  half  sick  pay,  and  their  experience  of  this  benefit 
became  unfavorable  in  marked  degree  before  the  affiliated  orders 
encountered  the  same  disquieting  feature.  In  several  cases  the 
continuous  benefit  has  now  been  reduced  to  quarter  pay,  and 
this  reduction  having  been  followed  by  a  general  improvement  in 
sickness  rates,  due  partly,  perhaps,  to  the  reduction  in  question, 
but  also  to  the  adoption  of  more  eflfective  methods  of  supervision, 
the  financial  position  of  these  excellent  bodies  has  been  improved 
to  an  extent  that  may  be  called  remarkable." 

In  this  last  paragraph  reference  is  made  to  effective  methods 
of  supervision  as  being  a  very  material  factor  with  societies  on 
the  other  side  where  individual  lodges  often  undertake  the 
sickness  liability,  leaving  to  the  districts  the  death  benefits.  The 
comment  is  made  that  the  system  is  administratively  good, 
whereas  in  discussing  the  National  Association  in  which  all 
administrative  work  is  performed  by  the  chief  office,  it  is 
remarked  "the  system  is  thus  open  to  criticism  in  assigning  the 
important  work  of  supervision  to  those  who  are  not  directly 
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responsible  for  the  moneys  disbursed."  If  a  central  society  is 
organized  to  provide  sickness  benefits  for  all  of  the  affiliated 
companies,  it  is  evident  that  the  question  of  supervision  should 
be  given  serious  consideration  in  order  to  check  excessive  claims. 

Another  point  that  should  be  considered  is  the  amount  of 
sick  pay,  as  experience  has  proved  that  the  larger  the  scale  the 
greater  the  relative  amount  of  sickness.  Mr.  Watson  presented 
three  scales,  one  where  the  benefit  was  lo  shillings  per  week,  and 
which  showed  an  actual  experience  of  128  per  cent  of  the 
expected;  another,  where  the  weekly  benefit  was  15  shillings  per 
week,  and  which  showed  an  actual  experience  of  184  per  cent 
of  the  expected,  and  one  where  the  weekly  benefit  was  20 
shillings  per  week  and  showed  an  actual  experience  of  203 
per  cent 

As  it  is  the  intention  of  the  proposed  co-operative  associa- 
tion to  pay  sick  benefits  of  one-half  the  salary,  the  importance 
of  considering  the  varying  wage  scales  is  manifest  and  it  would 
seem  wise  to  place  a  maximum  upon  the  amount  of  sick  benefit 
which  the  Association  will  grant  to  one  person. 

During  the  last  twenty-five  years  great  eflforts  have  been 
made  to  spread  the  assurance  of  annuity  benefits  in  lieu  of  sick 
pay  in  old  age,  and  in  view  of  the  proposed  plan  on  the  part 
of  the  companies  to  grant  service  annuities  commencing  with 
males  at  age  65,  there  does  not  appear  to  be  any  reason  why  the 
sick  benefits  should  not  cease  at  that  age,  and  the  suggestion  is 
therefore  made  that,  instead  of  adopting  the  premium  rates 
previously  submitted,  another  scale  limiting  the  benefit  to  age 
65  be  adopted.  In  like  manner  the  benefit  for  females  should 
be  limited  to  age  60,  and  weekly  premiums  for  both  plans  are 
herewith  submitted: 
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WEEKLY  PREMIUM  TO  PROVIDE  CONTINUOUS  BENEFIl 
OF  $1  A  WEEK 


Males 

Fem 

ALES 

Benefit  until  age  06 

Benefit  until  age  < 

80 

Age 

Premium 

Age 

Age 

Premium 

Age 

Premium 

16 

$0.03 

41 

$0.05 

16 

$0.03 

88 

$0.04 

17 

.03 

43 

.06 

17 

.03 

30 

.04 

18 

.03 

43 

.06 

18 

.03 

40 

.05 

19 

.03 

44 

.06 

19 

.03 

41 

.05 

20 

.03 

45 

.06 

20 

.03 

42 

.05 

21 

.03 

46 

.07 

21 

.03 

43 

.05 

22 

.03 

47 

.07 

22 

.03 

44 

.05 

23 

.03 

48 

.07 

23 

.03 

45 

.05 

24 

.03 

49 

.07 

24 

.03 

46 

.06 

25 

.03 

50 

.08 

25 

.03 

47 

.06 

26 

.03 

51 

.08 

26 

.03 

48 

.06 

27 

.04 

53 

.08 

27 

.03 

49 

.06 

28 

.04 

53 

.09 

28 

.03 

50 

.07 

29 

.04 

54 

.09 

29 

.03 

51 

.07 

30 

.04 

55 

.10 

30 

.03 

52 

.07 

31 

.04 

56 

.10 

31 

.03 

53 

.08 

33 

.04 

57 

.11 

32 

.04 

54 

.08 

33 

.04 

58 

.11 

33 

.04 

55 

.08 

34 

.04 

59 

.12 

34 

.04 

56 

.09 

35 

.04 

60 

.12 

35 

.04 

57 

.10 

36 

.05 

61 

.13 

36 

.04 

58 

.11 

37 

.05 

62 

.14 

37 

.04 

59 

.11 

38 

.05 

63 

.14 

39 

.05 

64 

.15 

40 

.05 

These  premiums  provide  for  a  continuous  benefit  of  $i  a 
week  until  age  60  or  65,  but  were  the  benefit  reduced  at  the  end 
of  six  months  and  again  at  the  end  of  a  year,  the  premiums 
would  be  reduced  likewise.  At  age  40  the  weekly  premium  to 
secure  full  benefit  during  the  first  six  months  of  sickness,  half 
benefit  during  the  second  six  months  of  sickness  and  one-quarter 
benefit  thereafter  up  to  age  65,  would  be  4  cents  instead  of  the 
5  cents  required  to  continue  the  full  benefit.  Considering  that 
the  premiums  for  the  continuous  full  benefit  are  upon  a  net  basis 
with  4  per  cent  interest,  it  is  suggested  that  they  be  the  pre- 
miums charged,  but,  that  the  benefits  be  reduced  to  half  during 
the  second  six  months  and  to  one-quarter  thereafter. 

Service  Annuities 

In  none  of  the  proposed  benefits  is  the  difference  between  a 

level  annual  premium  and  the  meeting  of  each  year's  claims  as 

they  occur  so  pronounced  as  with  service  annuities.    By  paying 

the  current  annuities  as  running  expenses,  the  cost  starts  at  a 
Vol.  I— 10 
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minimum  and  is  relatively  so  small  that  unless  studied  closely  it 
is  apt  to  givt  a  wrong  impression  regarding  future  years.  When 
actually  adopted,  the  yearly  cost  must  increase  from  year  to  year 
and  posterity  is  presented  with  a  pretty  heavy  burden.  Should 
any  company  after  adopting  such  a  plan  ever  cease  to  do  busi- 
ness, a  gross  injustice  would  be  done  the  remaining  annuitants 
who  are  left  unprovided  for,  but  who  produced  the  larger  values 
from  which  the  earlier  employees  received  their  annuities,  as 
explained  later  on. 

As  this  is  of  such  vital  importance,  it  is  essential  that  a  com- 
plete understanding  be  had,  and,  in  order  that  the  underlying 
principles  may  be  clearly  impressed  upon  our  members  the  table 
on  the  next  page  is  presented  for  careful  consideration. 

These  figures  are  taken  from  the  Combined  Experience 
Mortality  table,  and  represent  the  living  from  ages  90  to  100. 
The  high  ages  are  selected  in  order  that  the  table,  though  short, 
may  be  complete.  Ages  more  in  harmony  with  actual  conditions 
could  have  been  chosen,  but  the  sole  object  of  the  table  is  to 
make  clear  the  principles  involved,  and  the  use  of  younger  ages, 
would,  by  requiring  too  long  a  table,  detract  from  the  simplicity 
of  the  illustration  without  oflFering  any  compensating  advantages. 

According  to  this  Combined  Table,  1319  people  are  alive 
at  age  90  of  whom  427  die  during  the  year,  leaving  892  alive  at 
^S^  91  >  2md  this  number  is  diminished  by  death  each  year,  so 
that  at  age  92  there  are  only  570  alive,  at  age  93,  339;  at  age 
94,  184;  at  age  95,  89;  at  age  96,  37;  at  age  97,  13;  at  age  98, 
4,  and  at  age  99,  i. 
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The  assumption  upon  which  the  table  is  prepared  is  that  a 
company  employs  1319  men  at  age  90  with  the  promise  that  at 
age  95  they  will  each  be  retired  with  a  service  annuity.  The  next 
year  the  company  again  hires  13 19  employees  with  the  same 
promise,  and  in  like  manner  hires  13 19  people  at  age  90  each 
year  for  11  years,  after  which  it  ceases  to  hire  any  employees 
and  eventually  retires  from  business.  This  hypothesis  is  made 
in  order  that  certain  distinct  phases  may  be  brought  out.  These 
phases  may  be  termed  the  growing,  stationary  and  declining 
periods.  At  present  the  status  of  the  various  companies  is 
comparable  to  the  growing  period,  but  the  stationary  period  will 
eventually  be  reached,  and  possibly  the  declining. 

In  the  growing  period,  the  company  starts  with  13 19 
employees  at  age  90;  these  are  reduced  to  892  at  the  end  of 
the  year,  at  which  time  13 19  more  are  employed,  so  that  the 
company  starts  the  second  year  with  22 11  employees,  the  third 
year  with  2781,  the  fourth  year  with  3120,  and  the  fifth  year 
with  3304.  Commencing  the  sixth  year,  89  of  the  first  13 19 
employees  become  eligible  for  annuities,  having  attained  age  95 ; 
so  that  the  company  has  enrolled  3304  employees  on  the  pay 
roll  and  89  on  the  annuity  roll.  The  next  year  37  out  of  the 
89  just  mentioned  still  being  alive,  they  are  entitled  to  the  con- 
tinuation of  their  annuities,  while  another  89  from  the  second 
lot  of  1 3 19  employees  become  eligible,  making  a  total  of  126 
annuitants,  with  3304  still  as  the  number  of  employees  on  the 
pay  roll.  This  growth  of  annuitants  continues  until  the  number 
is  139  at  the  end  of  the  eighth  year,  143  at  the  end  of  the  ninth 
year,  and  144  at  the  end  of  the  tenth  year;  but  the  number  of 
employees  on  the  pay  roll  remains  constant  at  3304. 

The  stationary  period  would  then  continue  as  long  as  13 19 
new  employees  were  added  at  age  90.  It  will  be  noticed  that 
144  annuitants  represent  4.3  per  cent  of  the  3304  active 
employees,  but  in  order  to  avoid  a  wrong  impression  it  must 
be  borne  in  mind  that  the  table  is  taken  for  illustration  based 
upon  the  end  of  the  mortality  table,  and  that  a  more  complete 
set  of  figures  would  show  a  higher  percentage.  Were  a  similar 
table  prepared  starting  at  age  20  the  annuitants  would  represent 
nearly  16  per  cent  of  the  active  employees  by  the  time  the  station- 
ary period  arrived.  While  it  is  probable  that  the  stationary 
period  would  last  for  a  long  time,  the  possibility  of  a  declining 
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period  must  never  be  overlooked.  It  commences  as  soon  as  the 
company  ceases  to  take  on  the  stipulated  number  of  employees. 
Assuming,  as  we  did  in  our  illustrative  table,  that  this  was  at 
the  end  of  the  eleventh  year,  the  company  starts  the  twelfth  year 
without  the  13 19  new  employees  and  consequently  with  only 
1985  on  the  pay  roll  with  the  regular  number,  144,  of  annuitants. 
The  number  of  annuitants  would  remain  constant  for  the  twelfth, 
thirteenth,  fourteenth,  fifteenth  and  sixteenth  years  despite  the 
fact  that  the  number  of  employees  on  the  pay  roll  was  constantly 
diminishing,  being  1093  at  the  beginning  of  the  thirteenth  year, 
523  at  the  beginning  of  the  fourteenth  year,  184  at  the  beginning 
of  the  fifteenth  year,  and  none  thereafter.  Commencing  with 
the  sixteenth  year,  the  company  would  have  no  employees  on  the 
pay  roll,  but  144  still  on  the  annuity  roll. 

Special  note  must  be  taken  of  the  fact  that  the  decline  in 
the  number  of  annuitants  does  not  begin  until  a  number  of  years 
after  the  decline  in  the  number  of  active  employees  and  at  the 
start  of  this  latter  period  the  percentage  commences  to  increase. 
Eventually  the  entire  personnel  of  the  company  consists  of 
annuitants  who  have  been  led  to  expect  that  their  annuities  would 
be  provided  from  the  earnings  of  active  employees  in  the  same 
manner  that  their  earnings,  when  they  were  active,  provided  for 
their  predecessors.  As  no  active  members  are  left,  it  is  evident 
that  their  expectation  will  not  be  realized,  and  that  they  will  be 
victims  of  a  plan  adopted  years  before  upon  a  faulty  basis. 

The  following  table  shows  the  number  of  active  employees, 
the  number  of  annuitants  each  year,  and  the  ratio  of  active 
employees  to  annuitants. 

Year  Total  On  Pay  Roll     On  Annuity  List      Percent  of 

(Not  95  or  over)     (95  or  OTcr)      Col.  4  to  Col.  3 


1st 

1319 

1319 

0 

2nd 

2211 

2211 

0 

3rd 

2781 

2781 

0 

4th 

3120 

3120 

0 

5th 

3304 

3304 

0 

6th 

3393 

3304 

89 

2.69 

7th 

3430 

3304 

126 

3.81 

8th 

3443 

3304 

139 

4.21 

9th 

3447 

3304 

143 

4.33 

10th 

3448 

3304 

144 

4.36 

11th 

3448 

3304 

144 

4.36 

12th 

2129 

1985 

144 

7.25 

13th 

1237 

1093 

144 

13.17 

14th 

667 

523 

144 

27.53 
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Year  Total  On  Pay  Rv.ll      On  Annuity  List       Percent  of 

(Not  95  or  oTer)       (05  or  over)        CoL  4  to  Col.  8 

184  144  7SM 

0  144 

0  55 

0  18 

0  5 

0  1 

As  mentioned  before,  the  present  status  of  the  various  com- 
panies is  comparable  to  the  growing  period.  This  may  be  more 
clearly  realized  by  examining  columns  6  and  7  of  the  illustrative 
table  and  reversing  the  figures  so  that  the  younger  ages  appear 
at  the  top  instead  of  at  the  bottom.    Thus  there  are  living: 

At  ajfe  Col.  6  Col.  7 


15th 

328 

16th 

144 

17th 

55 

18th 

18 

19th 

5 

20th 

1 

90 

1319 

1319 

91 

892 

892 

92 

570 

570 

93 

339 

339 

94 

184 

184 

95 

89 

89 

96 

37 

37 

97 

13 

In  both  tables  the  number  below  age  95  (the  age  at  which 
we  assume  annuities  to  begin)  far  exceeds  the  number  above, 
just  as  with  any  company  the  number  of  active  employees  below 
^S^  65  (the  age  at  which  it  is  proposed  to  g^ant  service 
annuities)  far  exceeds  the  number  above.  Also,  neither  column 
6  nor  7  is  complete,  as,  according  to  the  suppositions  made, 
enough  time  has  not  elapsed  to  permit  of  any  employee  attaining 
ages  98  or  99.  This  is  likewise  analogous  to  the  conditions  of 
the  company  where  no  employees  have  had  time  to  attain  age 
80,  85,  90  or  95. 

On  account  of  the  younger  ages  of  employees  in  practical 
business,  the  proportion  of  active  employees  is  probably  greater 
than  that  shown  in  either  column  6  or  7,  but  the  idea  of  the 
table  is  to  show  the  natural  trend  of  the  relative  propositions 
and  to  point  out  the  effect  in  later  years.  Were  a  smaller 
per  cent  desired,  it  would  only  be  necessary  to  take  column  5 
when  all  employees  are  active  and  none  superannuated. 

For  the  purpose  of  comparison,  the  level  average  premium 
payable  for  five  years  for  each  active  employee  is  accumulated, 
and  a  table  submitted  showing  the  sufficiency  of  the  accumula- 
tion, and  it  is  believed  the  table  is  elementary  enough  to  be 
easily  followed. 
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The  fund  of  $141.01  may  be  accumulated  in  another  way 
which  offers  certain  advantages.  Were  $0.0879  deposited  for 
each  of  the  1319  members  at  age  90,  a  fund  of  $115.90  (1319 
X  $0.0879)  would  be  created  which,  improved  at  four  per  cent 
interest,  would  amount  to  $120.53  ^tt  the  end  of  one  year,  $125.35 
at  the  end  of  two  years  and  so  on  until  at  the  end  of  five  years 
it  would  amount  to  $141.01.  In  similar  manner  were  $0.13513 
deposited  for  each  of  the  892  members  at  age  91,  a  fund  of 
$120.53  would  be  created  which,  improved  at  4  per  cent  interest, 
would  amount  to  $141.01  at  the  end  of  four  years.  The  fact 
that  the  fund  created  by  892  members  at  age  91  is  the  same  as 
the  fund  created  by  13 19  members  at  age  90,  after  it  has  been 
improved  at  interest,  is  not  a  coincidence,  but  the  result  of  an 
actuarial  calculation. 

Of  course  where  an  annuity  of  $1  only  is  to  be  provided, 
there  is  no  object  in  creating  the  fund  at  age  90  and  then  again 
at  91  or  any  other  age,  but  where  an  annuity  of  five  dollars  is 
desired,  and  it  is  found  inexpedient  to  pay  five  times  the  average 
annual  premium  of  $.0366  or  $.1830,  the  same  ultimate  result  can 
be  accomplished  by  creating  the  fund  for  a  $1  annuity  at  age  90 
with  a  deposit  of  $.0879,  and  in  like  manner  creating  a  fund 
for  a  $1  annuity  at  ages  91,  92,  93  and  94,  the  deposits  being 
.13513  at  age  91 ;  .21992  at  age  92;  .38457  at  age  93,  and  .73687 
at  age  94. 

Leaving  the  examples  deduced  from  our  illustrative  table 
and  considering  the  real  problem  presented  by  your  Committee 
of  securing  Service  Annuities  for  male  employees  attaining  age 
65  and  female  employees  attaining  age  60,  we  may  pass  over 
the  plan  of  providing  current  annuities  as  a  yearly  expense  by 
remarking  that  at  present  the  reporting  companies  have  prac- 
tically no  employees  over  these  ages,  and  would  therefore  incur 
but  little  cost,  but,  as  explained  above,  would  transfer  the  heavy 
burden  to  the  future. 

Before  considering  either  of  the  two  methods  of  accumu- 
lating funds,  it  will  be  better  to  have  tables  for  each,  and  they 
are  presented  herewith — one  set  for  males,  shows  the  average 
yearly  premium  at  ages  18-63  to  secure  an  annuity  of  $1  at  age 
^5,  and  the  single  deposit  necessary  at  each  age  to  secure  the 
same  benefit,  while  the  other  for  females,  shows  both  average 
yearly  premiums  and  single  deposits  necessary  to  secure  an 
annuity  of  $1  at  age  60. 
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TABLE  SHOWING  AVERAGE  YEARLY  PREMIUMS  AND  SINGLE 

DEPOSITS  TO  SECURE  ANNUITY  OF  $i,  COMMENCING 

AT  AGES  65  AND  60 


Males  [Annuity  at  65] 


ATerac^e  Yearly 

Single 

Premiuma 

Depoaiu 

Age             Premiuma 

Premiuma 

18                $0,036 

$0.69 

19                     .036 

.72 

20                     .041 

.76 

21                     .043 

.79 

22                     .045 

.83 

23                     .048 

.87 

24                     .051 

.91 

25                     .054 

.96 

26                     .057 

1.00 

27                    .060 

1.05 

28                    .064 

1.10 

29                     .068 

1.16 

30                    .072 

1.21 

31                    .077 

-      1.27 

32                    .082 

1.33 

33                     .087 

1.40 

34                     .093 

1.47 

35                     .099 

1.54 

36                     .106 

1.62 

37                     .113 

1.70 

38                    .121 

1.79 

39                     .130 

1.88 

40                     .140 

1.97 

41                     .150 

2.07 

42                     .162 

2.18 

43                     .174 

2.29 

44                     .189 

2.41 

45                     .205 

2.53 

46                     .224 

2.67 

47                     .244 

2.81 

48                     .267 

2.96 

49                     .294 

3.12 

50                     .324 

3.30 

51                     .360 

3.49 

53                     .401 

3.69 

53                     .450 

3.91 

54                     .509 

4.14 

55                     .580 

4.40 

56                     .669 

4.67 

57                     .780 

4.98 

58                     .924 

5.30 

59                   1.119 

5.67 

60                   1.395 

6.07 

61                   1.811 

6.51 

62                   2.510 

6.99 

63                   3.916 

7.53 

Femalfs  [Annuity  at  60] 


Average  Yearly  Single 

Age 

Premiuma  Depoaiu 

18 

$0,064 

$1.19 

19 

.068 

1.24 

20 

.072 

1.30 

21 

.076 

1.36 

22 

.080 

1.44 

23 

.085 

1.50 

24 

.090 

1.57 

25 

.096 

1.64 

26 

.102 

1.72 

27 

.108 

1.81 

28 

.115 

1.89 

29 

.123 

1.99 

30 

.131 

2.08 

31 

.139 

2.18 

32 

.149 

2.29 

33 

.158 

2.40 

34 

.170 

2.52 

35 

.183 

2.65 

36 

.196 

2.78 

37 

.211 

2.92 

38 

.228 

3.07 

39 

.246 

3.22 

40 

.266 

3.38 

41 

.289 

3.55 

43 

.314 

3.74 

43 

.343 

3.93 

44 

.376 

4.13 

45 

.414 

4.35 

46 

.457 

4.58 

•47 

.508 

4.82 

48 

.568 

5.09 

49 

.639 

5.37 

50 

.726 

5.66 

51 

.832 

5.99 

52 

.967 

6.33 

53 

1.141 

6.71 

54 

1.375 

7.11 

55 

1.705 

7.55 

56 

2.202 

8.02 

57 

3.034 

8.54 

58 

4.705 

9.11 

59 

9.731 

9.73 

When  a  young  man  enters  the  employ  of  the  companies  at 
age  18,  there  is  a  prospect  of  forty-seven  years  of  work  before 
he  attains  age  65  and  becomes  eligible  for  a  Service  Annuity. 
Considering  the  amount  of  the  annuity  therefore  as  $47,  the  level 
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annual  premium  necessary  is  .036  X  47  or  $1.69.  In  like  manner 
the  level  annual  premium  necessary  at  each  age  in  both  males 
and  females  is  ascertained  according  to  the  following  tables: 

AVERAGE  YEARLY  (ANNUAL)  PREMIUM  TO  PURCHASE 
AN  ANNUITY 


Males 


Females 


F 

irst  Paymc 

:iu  at  age  65 

1 

First  Paymc 

:nt  at  age  60 

For  amt. 

No.  of 

For  amt. 

No  of 

• 

Are 

of  f  Z.OO 

Dollars 

Product 

Age 

of  $1.00 

Dollars 

18 

.036 

47 

1.69 

18 

.064 

42 

2.69 

19 

.038 

46 

1.75 

19 

.068 

41 

2.79 

20 

.041 

45 

1.85 

20 

.072 

40 

2.89 

21 

.043 

44 

1.89 

21 

.076 

39 

2.96 

22 

.045 

43 

1.94 

22 

.080 

38 

3.04 

23 

.048 

42 

2.02 

23 

.085 

37 

3.15 

24 

.051 

41 

2.09 

24 

.090 

36 

3.24 

25 

.054 

40 

2.16 

25 

.096 

35 

3.36 

26 

.057 

39 

2.22 

26 

.102 

34 

3.47 

27 

.060 

38 

2.28 

27 

•    .108 

33 

3.57 

28 

.064 

37 

2.37 

28 

.115 

32 

3.68 

29 

.068 

36 

2.45 

29 

.122 

31 

3.79 

30 

.072 

35 

2.52 

30 

.131 

30 

3.93 

31 

.077 

34 

2.62 

31 

.139 

29 

4.03 

32 

.082 

33 

2.71 

32 

.149 

28 

4.17 

33 

.087 

32 

2.78 

33 

.158 

27 

4.27 

34 

.093 

31 

2.88 

34 

.170 

26 

4.42 

35 

.099 

30 

2.97 

35 

.183 

25 

4.58 

36 

.106 

29 

3.07 

36 

.196 

24 

4.71 

37 

.113 

28 

3.16 

37 

.211 

23 

4.86 

38 

.121 

27 

3.27 

38 

.228 

22 

5.02 

39 

.130 

26 

3.38 

39 

.246 

21 

5.17 

40 

.140 

25 

3.50 

40 

.266 

20 

5.32 

41 

.150 

24 

3.60 

41 

.289 

19 

5.49 

42 

.162 

23 

3.73 

42 

.314 

18 

5.65 

43 

.174 

22 

3.8^ 

43 

.843 

17 

5.83 

44 

.189 

21 

3.97 

44 

.376 

16 

6.02 

45 

.206 

20 

4.12    . 

45 

.414 

15 

6.21 

46 

.224 

19 

4.26 

46 

.457 

14 

6.40 

47 

.244 

18 

4.39 

47 

.507 

13 

6.60 

48 

.267 

17 

4.54 

48 

.568 

12 

6.82 

49 

.294 

16 

4.70 

49 

.639 

11 

7.03 

50 

.324 

15 

4.86 

50 

.726 

10 

7.26 

51 

.360 

14 

5.04 

51 

.832 

9 

7.49 

52 

.401 

13 

5.21 

52 

.967 

8 

7.74 

53 

.450 

.12 

5.40 

53 

1.141 

7 

7.99 

54 

.509 

11 

5.60 

54 

1.375 

6 

8.25 

55 

.580 

10 

5.80 

55 

1.705 

5 

8.53 

56 

.668 

9 

6.01 

56 

2.202 

4 

8.81 

57 

.780 

8 

6.24 

57 

3.034 

3 

9.10 

58 

.924 

7 

6.47 

58 

4.705 

2 

9.41 

59 

1.119 

6 

6.71 

59 

9.731 

1 

9.73 

60 

1.395 

5 

6.^8 

61  . 

1.811 

4 

7.24 

62 

2.510 

3 

7.53 

63 

3.916 

2 

7.83 
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It  will  be  observed  that  the  average  annual  cost  ranges 
from  $1.69  up  to  $7.83  where  the  annuity  is  based  upon  $1  for 
each  year  between  65  and  the  age  at  entry,  or,  in  other  words, 
for  each  year  of  service.  If  $1  as  the  basis  of  the  annuity  also 
represents  i  per  cent  of  the  pay  roll,  it  follows  that  Service 
Annuities  of  i  per  cent  of  the  pay  roll,  provided  it  remains 
constant,  will  necessitate  an  outlay  of  from  1.69  to  7.83  per  cent 
of  the  same  pay  roll  if  all  employees  remain  continuously  with 
the  companies. 

In  order  to  determine  at  about  what  point  between  these 
two  extremes  the  actual  per  cent  would  fall,  the  following 
schedule  was  prepared,  based  on  average  ages  and  average 
amounts,  but  with  an  additional  supposition,  to  wit:  That  the 
employees  had  already  been  with  the  companies  a  number  of 
years  varying  according  to  age,  but  ranging  from  i  to  5  years, 
as  shown  in  the  column  headed  "Years  with  the  Company 
(approximated)." 

COMPANIES  REPORTING  AGE  CLASSIFICATION  OF 
EMPLOYEES,  TOGETHER  WITH  PAY  ROLL 

Number  of  companies  '  136 

Total  pay  roll    $10,265,048.00 

Number  of  employees : 

Male    12,315 

Female    667 

Total 12,972 

Average  salary    $791.00 

One  per  cent  average  salary  '  •  7.91 
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It  is  doubtful  if  this  scheduk  needs  elucidation,  but  in  order 
to  clarify  it  as  much  as  possible  the  following  explanation  of 
the  male  figures  for  ages  15  to  20  is  given.  One  hundred  and 
thirty-six  companies  reported  873  men  between  these  ages  and 
we  have  assumed  the  average  age  to  be  18.  If  annuities  begin  at 
age  65,  and  if  the  average  age  is  eighteen  years,  it  is  evident 
that  they  are  deferred  47  years;  while  if  the  employees  have 
been  with  the  company  two  years,  they  will  have  served  49  years 
at  the  time  they  enter  upon  their  annuities.  The  average  salary 
is  $791  and  one  per  cent  of  this  is  $7.91,  so  that  if  these 
employees  receive  one  per  cent  of  the  average  salary  for  each 
year  of  service,  they  will  get  a  total  annuity  of  49  per  cent  of  the 
average  salary,  or  $387.59.  The  average  annual  cost  of  such 
an  annuity  is  $14.10,  and  the  annual  cost  of  873  such  annuities 
is  $12,309.30.  In  preparing  the  schedule  it  was  necessary  to 
assume  that  the  salary  was  the  same  at  all  ages,  and  that  the 
employees  had  been  with  the  company  a  specified  number  of 
years  as  shown  in  the  schedule.  It  is  probable  that  both  of  these 
assumptions  are  wrong,  and  that  the  older  men  receive  salaries 
in  excess  of  that  average,  while  the  younger  men  receive  salaries 
below  the  average.  It  is  also  probable  that  the  older  men,  par- 
ticularly those  receiving  the  higher  salaries,  have  been  with  the 
companies  longer  than  the  time  allowed  in  the  table;  but  the 
calculations  based  on  these  assumptions  show  a  total  cost  of 
$363,762  or  3.54  per  cent  of  the  pay  roll.  This  is  greatly  in 
excess  of  one  per  cent,  and  would  be  increased  if  the  salaries 
and  durations  on  the  higher  ages  were  more  than  allowed  in  the 
schedule. 

There  is,  however,  a  contingency  of  great  importance  enter- 
ing into  the  practical  affairs  of  the  companies  which  is  not 
included  in  the  calculations  thus  far  made,  but  which  will  reduce 
the  cost  materially,  and  that  is  the  resignations  and  dismissals. 
In  making  the  annual  premium  of  $14.10,  it  was  assumed  that  all 
of  the  873  members  with  the  exception  of  those  who  died  before 
reaching  age  65  would  be  entitled  to  the  Service  Annuity,  while 
in  actual  business  only  those  surviving  and  still  in  the  employ- 
ment of  the  companies  would  be  eligible.  It  is  therefore  impor- 
tant in  order  to  obtain  more  accurate  annual  premiums  that  we 
should  know  approximately  how  many  men  resign  or  are  dis- 
missed from  the  companies  each  year.     In  order  to  gather  what 
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information  was  available  we  examined  the  reports  submitted 
and  among  the  136  companies  reporting  the  age  classification 
together  with  the  total  pay  roll,  85  report  either  resignations  or 
dismissals  or  both;  while  51  report  no  resignations  or  dismissals. 
Classifying  the  reports  with  respect  to  these  two  subjects 
the  results  are: 
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This  classification  shows  that  loi  companies  with  11,075 
employees,  reported  2yTjy  resignations  and  3,024  dismissals,  a 
total  of  5,801  resignations  and  dismissals,  or  over  50  per  cent. 
While  it  shows  the  importance  of  considering  this  phase  of  the 
subject,  it  does  not  give  any  assistance  as  to  the  resignations 
and  dismissals  by  ages  or  by  years.  Even  if  it  did,  the  experi- 
ence under  a  new  order,  with  Service  Annuities,  would  probably 
be  different. 

The  importance  of  the  resignations  and  dismissals  by  ages 
is  apparent  from  a  glance  at  the  following  table  of  secession 
rates  for  a  railway  society,  consisting  of  some  30,000  members 
engaging  chiefly  in  traffic  operations: 

SECESSION  RATES  PER  CENT 

Aire  Bzperience  1901-1905 

15-19  19.12 

20-24  11.21 

25-29  4.64 

30-34  1.99 

35-39  .98 

40-44  .59 

45-49  .59 

50  or  over  .21 

Including  this  rate  of  secession  in  the  calculation,  the  level- 
annual  premium  per  $i  at  age  40  would  be  decreased  from  $.140 
to  $.132  and  the  annual  premium  for  $25  from  $3.50  to  $3.30. 
While  the  rate  of  secession  is  greater  in  the  electric  companies, 
it  is  doubtful  if  it  is  enough  greater,  particularly  at  the  higher 
ages,  to  reduce  the  cost  to  one  per  cent  of  the  pay  roll. 

The  above  outlined  level  annual  premium  plan  is  the 
one  preferred  by  an  actuary,  as  it  requires  the  largest  initial 
payment,  and  attracts  attention  to  the  real  cost  of  the  benefits 
proposed,  but  on  this  very  account,  combined  with  uncertainty 
regarding  the  actual  amount  of  annuity,  as  well  as  the  greater 
detail  required  in  keeping  accurate  account  of  the  financial 
standing,  it  is  often  looked  upon  as  prohibitive. 

As  an  alternative  proposition,  therefore,  it  is  suggested 
that  the  necessary  funds  be  accumulated  by  yearly  single 
deposits,  each  one  sufficient  to  secure  at  age  65  an  annuity  of 
one  per  cent  of  the  current  year's  salary. 

At  age  18  the  Company  could  secure  an  annuity  6f  $7.91 
a  year,  first  payment  at  age  65,  by  paying  $5.47  in  one  sum. 
This  makes  the  contract  for  the  year  complete  in  itself,  and  not 
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contingent  upon  any  further  payment  or  consideration.  By 
allowing  the  $5.47  to  accumulate  at  four  per  cent  for  forty-seven 
years,  a  sufficient  fund  would  be  accumulated  to  grant  a  yearly 
income  of  $7.91  to  the  employee,  if  still  alive.  Next  year  at  age 
19  the  company  could,  if  it  felt  so  disposed,  make  a  similar  con- 
tract promising  an  annuity  of  one  per  cent  on  that  year's  salary, 
and  paying  the  exact  cost  therefor.  The  employee  being  one 
year  older  is  one  year  nearer  to  the  time  when  he  would  receive 
the  annuity,  and  the  cost  to  the  company  would,  therefore,  be 
greater  than  the  previous  year.  While  at  age  18  the  cost  is 
$5.47,  at  age  23  it  is  $6.88,  at  age  28,  $8.70;  at  age  38,  $14.16; 
at  age  48,  $23.41 ;  at  age  58,  ^1.92.  Applied  to  the  12,972 
employees  reported  by  136  companies,  and  allowing  for  the 
annuities  to  begin  at  age  60  for  the  657  females,  the  current 
year's  cost  for  annuities  of  $7.91  would  be  $163,249  or  1.59 
per  cent  of  the  pay  roll.  Next  year  the  companies  could  provide 
for  similar  annuities,  and  if  they  followed  this  course  each  year, 
a  number  of  annuities  totaling  one  per  cent  of  all  his  yearly 
salaries  would  be  purchased  for  each  employee.  If  all  of  the 
employees  remained  with  the  company  the  cost  would  actually 
increase  each  year,  and  five  years  from  date  would  be  $201,980; 
but  they  will  not  all  be  with  the  company  five  years  from  date, 
and  it  is  here  that  the  simplicity  of  the  plan  appear3.  Using 
age  18  as  our  illustration,  the  company  purchases  for  each 
employee  at  that  age  an  annuity  of  $791  for  $5.47  and  if 
any  employee  resigns  or  is  dismissed  at  the  end  of  one  year  and 
another  employee  taken  in  his  place  at  age  19,  the  company 
can  allow  the  $5.47  which  it  advanced  a  year  ago  for  the  first 
employee  together  with  its  interest  addition  to  be  applied  to  the 
credit  of  the  second,  thus  providing  for  him  while  incurring  but 
little  expense  in  so  doing.  In  like  manner,  the  value  of  all 
allowances  forfeited  through  resignations  and  dismissals,  together 
with  the  excess  interest  earned  over  and  above  the  4  per  cent 
assumed  in  the  calculations  could  be  applied,  and  only  the  net 
increase  each  year  would  have  to  be  met  by  the  company.  What 
this  amount  would  be  is  problematical,  and  could  not  be  estimated 
from  the  available  data,  but  the  actual  cost  would  be  reduced  to 
a  minimum,  bearing  in  mind,  of  course,  that  as  the  ages  increase 
it  becomes  heavier. 
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This  single  deposit  plan  calls  for  an  initial  outlay  on  the 
basis  of  average  salaries  of  about  1.59  per  cent  of  the  pay  roll, 
while  average  annual  premiums  call  for  3.54  per  cent.  In  case 
it  is  imperative  to  limit  the  initial  payment  to  one  per  cent  of 
the  pay  roll,  the  arbitrary  rule  could  be  adopted  of  allowmg  this 
amount,  and  granting  the  benefits  yearly  for  such  sums  as  it, 
plus  the  forfeitures,  would  provide  according  to  the  single 
deposit  schedule.  Such  a  proposition  would  be  extremely  simple 
to  carry  into  operation  and  at  the  same  time  would  be  in  har- 
mony with  the  service  annuities  of  other  companies.  For 
instance,  one  of  the  provisions  adopted  by  the  International  Har- 
vester Company  is,  "Should  the  aggregate  pension  allowances 
exceed  $100,000  in  any  one  year,  then  unless  the  Board  of 
Directors  increases  the  yearly  amount  usable  for  pensions,  a 
new  rate  shall  be  established  proportionately  reducing  all 
allowances." 

It  should  be  clearly  understood  that  as  the  men  who  receive 
the  largest  salaries  are  usually  the  older  men,  the  cost  of  their 
annuities  will  be  relatively  higher  than  those  for  the  younger 
men  receiving  smaller  wages,  and  it  is,  therefore,  often  found 
advisable  to  either  limit  the  amount  of  annuity,  or,  what  is  prac- 
tically the  same  thing,  limit  the  eligible  list  to  those  receiving 
yearly  remunerations  not  exceeding  a  certain  amount. 

Life  Insurance 

Mutual  Insurance  Associations  generally  spring  up  in  about 
the  same  manner  as  Sick  Benefit  Associations,  with  the  same 
motives  and  with  a  general  plan  whereby  all  members  pay  the 
same  premium.  This  was  evidently  in  the  minds  of  the  Com- 
mittee when  they  "estimated  that  assisted  by  the  employing  com- 
pany *  *  *  a  death  benefit  of  from  $300  to  $500  can  be  paid 
with  a  weekly  premium  contribution  ranging  from  ten  cents  to 
fifteen  cents." 

It  hardly  seems  necessary,  in  view  of  the  explanation  given 
for  Health  Insurance,  to  do  more  than  state  that  a  general 
increase  in  cost  by  age  is  likewise  shown  in  insurance. 

To  secure  $100  payable  at  death,  the  annual  premium  pay- 
able throughout  life  is  $1.30  at  age  20;  $1.70  at  age  30;  $2.37 
at  age  40;  $3.58  at  age  50,  and  $5.76  at  age  60.  Appljring  the 
premiums  given  to  the  12,972  employees  reported  by  groups. 
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the  total  premium  is  $25,806  a  year  for  $100  of  insurance;  this 
on  the  average  is  practically  $2.00  a  year  per  person,  or  four 
cents  a  week,  but  the  inequity  of  not  considering  ages  has  been 
pointed  out. 

The  death  and  sickness  benefits  differ  from  the  service 
annuities  inasmuch  as  the  employees  pay  for  them,  and  if  the 
charge  be  made  sufficiently  large  so  that  no  increase  need  be  called 
for  in  the  future,  the  result  will  be  more  satisfactory,  and  the 
question  of  dismissals  and  resignations  will  be  largely  eliminated, 
as  any  accumulations  or  such  parts  thereof  as  it  is  deemed  expe- 
dient to  give  up,  can  be  returned  when  an  employee  leaves. 

In  order  to  show  the  necessity  of  an  accumulation,  unless 
premiums  are  expected  to  increase  in  the  future,  recourse  has 
been  made  again  to  the  higher  ages  of  the  Combined  Experience 
table  and  the  13 19  living  at  age  90  assumed  to  be  insured  for 
$1  with  a  premium  of  .3639.  The  payment  of  the  premium  by 
the  surviving  members,  the  death  claims  paid  and  the  difference 
accumulated  at  interest  each  year  are  shown  in  detail  in  the 
following  schedule : 
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Were  $90,626  not  accumulated  at  the  end  of  the  second  year 
or  $78,964  at  the  end  of  the  third  year,  it  is  evident  that  a 
deficiency  would  result  before  the  last  claim  was  paid,  and  a 
clear  understanding  of  this  principle  enables  us  to  realize  that, 
not  only  must  the  premiums  exceed  the  claims  during  the  early 
years,  but  they  must  exceed  them  by  enough  of  a  margin  to 
permit  the  accumulation  of  $90,626  at  the  end  of  the  second 
year,  $78,964  at  the  end  of  the  third  year,  etc.  This  accumulation 
is  a  reserve  liability  and  in  no  sense  a  surplus,  although*  some- 
times called  such  by  the  uninitiated. 

Under  the  assessment  plan  of  insurance  the  13 19  members 
at  age  90  would  each  pay  $311.28,  making  a  total  of  $410,578 
and  this  amount  improved  at  interest  for  one  year  is  $427,000. 
As  427  die,  there  is  $1,000  available  for  each  beneficiary  and 
the  need  of  a  $363.89  premium  is  questioned,  before  it  is  realized 
that  at  age  91  the  892  members  would  be  compelled  to  pay 
$347.10,  in  order  to  provide  for  the  322  deaths  due  that  year. 
The  fundamental  proposition  here  brought  out  is  the  wisdom 
of  collecting  large  enough  premiums  at  the  start  to  obviate  the 
necessity  for  an  increase  in  future  years.  The  following  rates, 
on  a  weekly  basis  for  $1,000  of  insurance  for  ages  20-65  payable 
throughout  life  are  suggested  as  the  minimum  which  will  accom- 
plish this  result: 

WEEKLY  PREMIUM  FOR  INSURANCE  OF  $1000 


Payable  at  Death        Pi 

reroiums 

Pa> 

rable  foi 

Life 

Age 

Premium             Age 

Premium 

ARe 

Premium 

Age 

Premiuo 

20 

«   .25               31 

« 

.34 

42 

« 

.50 

53 

«   .79 

21 

.26               32 

.35 

43 

.52 

54 

.83 

22 

.27               33 

.36 

44 

.54 

55 

.87 

23 

.27               34 

.37 

45 

.56 

56 

.91 

24 

.28               35 

.38 

46 

.59 

57 

.96 

25 

.29               36 

.40 

47 

.61 

58 

1.01 

26 

.30               37 

.41 

48 

.64 

59 

1.06 

27 

.30               38 

.43 

49 

.66 

60 

1.11 

28 

.31              39 

.44 

50 

.69 

29 

.32               40 

.46 

51 

.72 

30 

.33               41 

.48 

52 

.76 

In  view  of  the  fact  that  it  is  proposed  to  grant  Service 
Annuities  commencing  at  ages  60  or  65,  it  might  be  wise  for 
the  annuitant  to  have  the  insurance  fully  paid  for  by  that  time, 
and  accordingly  the  weekly  rates  are  submitted  payable  until 
ages  60  or  65  only,  but  with  the  insurance  continuing  through- 
out life. 
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WEEKLY  PREMIUMS  FOR  INSURANCE  OF  $1000  PAYABLE  AT 

DEATH 

FUfALES 


Malbs 

Premiams  payable 
until  age  66  only 

Age 

Prcm. 

20 

«   .26 

21 

.27 

22 

.28 

23 

.29 

24 

.29 

25 

.30 

26 

.31 

27 

.32 

28 

.33 

29 

.34 

30 

.35 

31 

.37 

32 

.38 

33 

.39 

34 

.41 

35 

.42 

36 

.44 

37 

.46 

38 

.48 

39 

.50 

40 

.52 

41 

.55 

42 

.57 

43 

.60 

44 

.64 

45 

.67 

46 

.71 

47 

.75 

48 

.80 

49 

.86 

50 

.92 

51 

.98 

52 

1.06 

53 

1.15 

54 

1.25 

55 

1.37 

56 

1.52 

57 

1.70 

58 

1.93 

59 

2.23 

60 

2.65 

61 

3.28 

62 

4.31 

63 

6.35 

64 

12.46 

Premiumt 
until  age 

ffSH?^ 

igt 

Prem. 

20 

1   .27 

21 

.28 

22 

.29 

23 

.30 

24 

.30 

25 

.31 

26 

.32 

27 

.33 

28 

.35 

29 

.36 

30 

.37 

31 

.39 

32 

.40 

33 

.42 

34 

.44 

35 

.46 

36 

.48 

37 

.50 

38 

.52 

39 

.55 

40 

.58 

41 

.61 

42 

.66 

43 

.69 

44 

.74 

45 

.79 

46 

.85 

47 

.91 

48 

.99 

49 

1.08 

50 

1.19 

51 

1.32 

52 

1.48 

53 

1.68 

54 

1.97 

55 

2.34 

56 

2.91 

57 

3.85 

58 

5.72 

59 

11.29 

If  this  latter  table  be  adopted,  a  man  after  his  productive 
period  is  past,  when  sick  benefits  have  ceased,  when  he  is  in 
receipt  of  a  service  annuity,  may  have  the  satisfaction  and  con- 
tentment incident  to  the  knowledge  that  the  necessities  of  life 
will  be  forthcoming,  and  that  when  death  does  come  his  burial 
fund  has  been  provided. 

Respectfully  submitted,     j^  p^  q^^^^ 
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APPENDIX  B 

DECISION  OF  THE  KANSAS  PUBLIC  UTILITIES  COM- 
MISSION IN  REFUSING  AN  APPLICATION 
FOR  A  COMPETITIVE  FRANCHISE 
AT  PARSONS,  KANSAS 
In  re  Application 
F.  E.  Workman 

Docket  No.  179 

The  duty  rests  upon  the  applicant  to  show  that  public  con- 
venience and  necessity  will  be  subserved  by  permitting  another 
utility  to  enter  the  same  field. 

This  action  was  brought  by  F.  E.  Workman,  of  Parsons, 
Kansas,  seeking  a  certificate  of  public  convenience  and  necessity 
authorizing  him  to  build  and  operate  an  electric  light  and  power 
plant  in  the  City  of  Parsons. 

The  case  was  heard  by  the  Commission  on  January  8,  1912, 
at  which  time  representatives  of  the  Parsons  Railway  Company 
appeared  and  protested  against  the  Commission  granting  the 
proposed  certificate  on  the  ground  that  the  present  Company  is 
amply  able  to  meet  the  needs  of  that  community. 

Under  the  provisions  of  Section  31  of  Chapter  238  of  the 
Session  Laws  of  191 1,  no  common  carrier  or  public  utility, 
governed  by  the  provisions  of  the  act,  is  permitted  to  transact 
business  in  the  State  of  Kansas,  until  a  certificate  has  been 
obtained  from  the  Public  Utilities  Commission  that  public  con- 
venience will  be  promoted  by  the  transaction  of  such  business. 

The  duty  rests  upon  the  applicant  to  show  that  public  con- 
venience and  necessity  will  be  subserved  by  permitting  another 
utility  to  enter  the  same  field. 

Practically  the  only  reasons  assigned  for  permitting  another 
electric  light  company  to  engage  in  business  in  Parsons  were 
that  the  Parsons  Railway  and  Light  Company  had  notified  the 
city  authorities  that  after  the  expiration  of  its  present  franchise 
on  July  I,  1912,  it  would  expect  a  higher  scale  of  rates  and  that 
five  or  six  individual  plants  had  been  installed  by  large  users  of 
electricity.  A  number  of  witnesses,  including  the  Mayor  and 
a  Commissioner  of  the  City  of  Parsons,  testified  that  the  service 
rendered  by  the  present  Company  is  reasonably  satisfactory. 
In  fact  it  was  pretty  conclusively  shown  that  the  plant  of  the 
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Parsons  Railway  and  Light  Company  is  adequate  for  all  present 
and  prospective  needs  of  Parsons. 

The  obvious  purpose  of  the  Legislature  in  enacting  Section 
31  of  Chapter  238  of  the  Session  Laws  of  191 1,  commonly 
known  as  the  public  utilities  law,  was  to  prevent  a  duplication 
of  utilities  where  one  is  rendering  reasonably  satisfactory  service. 
This  question  was  the  subject  of  discussion  by  the  Wisconsin 
Railroad  Commission  in  the  La  Crosse  Gas  and  Electric  Company 
case,  2  Wis.  R.  R.  Rep.,  page  5,  when  the  Commission  well  said : 

"Duplication  of  such  plants  is  a  waste  of  capital,  whenever 
the  service  can  be  adequately  furnished  by  one  plant.  It  neces- 
sarily means  that  interest  and  maintenance  must  be  earned  on  a 
much  greater,  if  not  twice  as  great  an  investment,  and  that  the 
actual  cost  of  operation  is  likely  to  be  relatively  higher.  Com- 
petition in  this  service,  therefore,  usually  means  a  bitter  struggle 
and  low  rates  until  one  of  the  contestants  is  forced  out  of  the 
field,  when  the  rates  are  raised  to  the  old  level,  if  not  above 
it;  or  to  a  combination  or  understanding  of  some  sort  between 
them  which  also  ultimately  results  in  higher  rates.  In  this  way 
it  often  happens  that  the  means  which  were  thought  to  be  pre- 
ventative of  onerous  conditions  are  impotent.  In  fact,  active 
and  continuous  competition  between  the  public  utility  corpora- 
tions, furnishing  the  same  service  to  the  same  locality  seems  to 
be  out  of  the  question.  This  has  been  shown  by  experience. 
Such  competition  is  also  contrary  to  the  very  nature  of  things. 
Two  distinct  and  separate  corporations  are  not  likely  to  remain 
separate  very  long  after  it  becomes  clear  that  the  services  ren- 
dered by  both  can  be  more  cheaply  and  more  effectively  fur- 
nished by  only  one  of  them.'* 

The  same  question  was  before  the  Supreme  Court  of 
Massachusetts  in  the  case  of  Weld  vs.  Gas  and  Electric  Light 
Commissioners,  197  Mass.,  556,  on  appeal  from  a  decision  of 
the  Commission.    The  court  said : 

"The  fundamental  principles,  relied  on  by  the  petitioner  as 
applicable  to  corporations  of  this  general  Commonwealth  in 
regard  to  gas  and  electric  lighting  companies,  and  the  facts  of 
this  case  give  considerations  very  different  from  those  which 
induce  the  decisions  in  many  of  the  cases  above  cited.  In  the 
first  place,  in  reference  to  this  department  of  public  service,  we 
have  adopted   in   this   State   legislative   regulation  and   control 
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as  our  reliance  against  the  evil  effects  of  monopoly,  rather 
than  competitive  action  between  two  or  more  corporations,  where 
such  competition  will  greatly  increase  the  aggregate  cost  of 
supplying  the  needs  of  the  public,  and  perhaps  cause  other  serious 
inconvenience.  Under  the  R.  L.  c.  121,  Par.  i,  5,  6,  8,  14,  15, 
26,  34  and  35  the  board  of  Gas  and  Electric  Light  Commissioners 
are  given  supervision  and  control  over  all  companies  furnishing 
gas  or  electricity  to  the  public  for  lighting,  and,  among  other 
things,  they  may  order,  under  Par.  34,  any  reduction  in  the 
price  of  gas  or  electric  light,  or  improvement  in  the  quality 
thereof.  Under  Pars.  8  and  9  the  courts  have  jurisdiction  to 
enforce  all  lawful  orders  of  the  board,  and  all  provisions  of  the 
law  relative  to  such  companies.  The  State,  through  the  regu- 
larly constituted  authorities,  has  taken  complete  control  of  these 
corporations  so  far  as  it  is  necessary  to  prevent  the  abuses  of 
monopoly.  Our  statutes  are  founded  on  the  assumption  that 
it  is  not  necessary  to  have  two  or  more  competing  companies 
running  lines  of  gas  pipe  and  conduits  for  electric  lines  through 
the  same  streets  from  time  to  time,  with  the  resultant  disturb- 
ance of  pavement,  street  railway  tracks,  water  pipes  and  other 
structures.  In  reference  to  some  kinds  of  public  service  and 
under  some  conditions,  it  is  thought  by  many  that  regulation 
by  the  State  is  better  than  competition." 

In  the  application  of  the  Niagara  Falls  Lighting  Company 
before  the  Public  Service  Commission  of  New  York,  Second 
District,  in  1908,  the  Commission  said : 

"The  policy  of  this  Commission  in  cases  where  one  lighting 
company  seeks  to  enter  a  field  already  occupied  by  another, 
requires  that  the  applicant  shall  show  that  the  company 
already  serving  the  community  is  not  doing  so  adequately  and 
efficiently  and  that  its  failures  are  such  that  they  cannot  well  be 
corrected  by  the  exercise  of  the  regulative  power  of  the  Com- 
mission. Good  service  may  now  be  obtained  at  reasonable  prices 
in  less  expensive  ways  than  by  unnecessary  duplication  of  plants 
and  the  public  interest  does  not  demand  that  capital  invested  in 
good  faith  in  the  public  service  should  be  destroyed  or  impaired 
without  good  reasons  to  be  shown  affirmatively." 

The  whole  controversy  in  Parsons  seems  to  be  one  over 
rates.  In  the  opinion  of  the  Commission  the  present  laws  give 
a  city  of  the  first  class  sufficient  power  to  regulate  the  rates  of 
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an  electric  and  power  company.  Express  provision  has  been 
made  in  Section  33  of  the  public  utilities  law  for  an  appeal  to 
this  commission  by  either  the  utility  or  ten  aggrieved  tax- 
payers, in  case  any  right,  privilege  or  franchise  granted,  or 
ordinance  or  resolution  or  part  of  any  ordinance  or  resolution 
adopted  by  any  municipal  council  or  Commission  is  unreasonable, 
or  against  public  policy,  or  detrimental  to  the  best  interests  of 
the  city,  or  contrary  to  law. 

From  the  showing  made,  it  does  not  appear  that  public  con- 
venience would  be  promoted  by  permitting  another  light  and 
power  company  to  engage  in  business  in  Parsons. 

It  is  therefore  ordered  that  the  application  of  F.  E.  Work- 
man be  denied. 

Dated  at  Topeka,  Kansas,  this 
Sth  day  of  February,  1912. 

By  Order  of  the  Commission, 

Secretary. 
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The  Chairman:  We  will  now  have  the  Report  of  the 
^Icdical  Commission  on  Resuscitation  from  Electrical  Shock,  by 
i\Ir.  W.  C.  L.  Eglin,  of  Philadelphia,  member  of  the  Commission. 

Past-President  Eglin  then  presented  the  report  with  intro- 
duction. 
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Mr.  Eglin:  This  question  of  resuscitation  from  electrical 
shock  is  one  that  has  been  before  this  Association  for  several 
years.  There  were  a  number  of  difficulties  in  bringing  this  matter 
to  a  conclusion.  I  may  say  that  it  was  brought  to  our  attention 
first  by  Mr.  Weaver,  of  the  Electrical  World,  that  paper  having 
been  responsible  for  the  printing  of  the  chart  which  is  in  general 
use  throughout  this  country.  This  chart  is  very  well  known  to 
us  all.  It  suggests  certain  methods  of  inducing  artificial  respira- 
tion. Soon  and  in  various  places  the  accuracy  of  these  methods 
was  questioned,  and  before  issuing  a  new  chart  the  Electrical 
World  took  the  matter  up  with  our  Association.  The  officers 
at  that  time  endeavored  to  get  the  various  medical  associations 
and  engineering  bodies  to  combine  on  some  general  recom- 
mendations as  to  what  should  be  standard  practise  in  the  event 
of  accidental  shock  by  electricity.  Because  of  the  very  wide 
application  of  any  standard  method  of  artificial  respiration  it 
was  considered  necessary  and  thought  advisable  to  notify  not 
only  engineering  societies  and  medical  associations  but  some  of 
the  government  officials,  especially  as  such  methods  could  be 
applied  equally  well  in  the  cases  of  those  aflFected  by  gas  or 
suffocation  from  various  causes  in  mines.  The  whole  matter 
was  taken  up  first  at  a  conference  held  in  New  York  City,  but  no 
final  action  was  obtained  because  of  the  difficulty  of  selecting 
a  competent  commission  and  because  of  the  lack  of  co-operation 
between  our  society  and  the  medical  society.  I  am  glad  to  say 
that  through  the  persistency  of  President  Gilchrist  and  Mr. 
Weaver,  we  succeeded  in  getting  the  American  Medical  Associa- 
tion to  appoint  four  of  the  members  of  that  association  to  consult 
with  us.  The  chart  has  now  been  distributed  and  if  you  will 
read  it  you  will  see  that  the  instructions  are  all  very  simply  stated. 
But  the  chart  is  of  no  value  unless  you  try  the  method  your- 
self. In  cases  of  electrical  shock  time  is  the  most  important 
element  and  a  few  seconds  may  make  a  difference  between  life 
and  death,  so  that  it  would  be  entirely  too  late  to  read  the  chart 
and  practise  the  method  after  the  accident  has  happened. 

When  this  subject  was  first  presented  to  the  Commission 
on  Resuscitation  there  were  all  kinds  of  methods  suggested,  and 
the  first  question  considered  by  us  was  that  of  selection,  the 
elimination  of  various  methods,  no  matter  how  good,  to  secure 


Digitized  by 


Google 


3^9 

one  which  combined  efficiency,  simplicity  and  ease  of  operation. 
That  has  been  done. 

The  next  question,  one  now  being  considered  by  the  com- 
mittee, is  the  application  of  so-called  mechanical  methods.  That 
is  now  in  the  hands  of  a  sub-committee  of  the  medical  members 
of  the  commission  and  they  are  not  ready  to  report  at  this  time. 

What  actually  takes  place  in  shock  and  what  causes  death 
are  not  clearly  known  at  this  time,  as  they  vary  in  different  cases, 
depending  upon  how  much  shock  is  received.  There  is  one 
point,  however,  which  is  very  definitely  known,  and  the  medical 
members  are  now  continuing  a  series  of  experiments  to  ascer- 
tain whether  they  cannot  stimulate  or  restore  heart  action  after 
it  has  been  stopped  by  an  electrical  shock.  Not  very  much 
hope  of  success  is  held  out,  but  we  must  not  say  yet  that  this 
cannot  be  accomplished. 

.  I  have  the  report  of  Doctor  W.  B.  Cannon,  Chairman  of  the 
commission,  which  is  very  brief,  and  with  your  permission  I  will 
close  my  report  by  reading  it. 

REPORT  OF  COMMITTEE  ON  RESUSCITATION 
FROM  ELECTRICAL  SHOCK 

"The  electric  current  may  kill  by  either  temporarily  paralyz- 
ing the  nervous  control  of  the  muscles  of  respiration  or  by 
stopping  the  regular  beat  of  the  heart.  When  the  heart  is 
seriously  affected  it  ceases  to  contract  as  a  whole  but  continues 
to  contract  in  parts,  here  and  there,  so  that  it  appears  to  quiver. 
It  is  then  said  to  'fibrillate.'  In  this  condition  the  heart  fails  to 
keep  the  blood  circulating  and  death  quickly  results.  At  present 
no  practical  procedure  has  been  discovered  which  will  restore 
the  regular  beat  of  the  heart  in  man  after  it  begins  to  fibrillate. 
The  chief  hope  of  resuscitation  lies  for  the  present  in  the  proper 
treatment  of  the  cases  of  paralyzed  respiration,  and  the  immediate 
necessity  in  these  cases  is  promptness  in  applying  artificial 
respiration  and  continuance  of  the  process  until  natural  breath- 
ing returns.  In  some  instances,  however,  the  heart  may  be 
merely  weakened  without  being  made  to  fibrillate;  then  again 
artificial  respiration  may  be  of  vital  importance,  because  a  greatly 
weakened  heart  leads  to  impairment  or  total  stoppage  of  respira- 
tion, which  in  turn  destroys  the  last  vestige  of  the  heart-beat. 
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In  all  cases,  therefore,  an  attempt  should  be  made  to  restore 
natural  breathing. 

"Fortunately,  artificial  respiration  can  be  applied  by  laymen 
without  the  need  of  complicated  apparatus.  The  older  rules 
for  artificial  respiration,  which  have  been  widely  posted  in  this 
country,  described  the  Silvester  method,  a  method  which  directs 
that  the  victim  of  the  accident  be  laid  on  his  back  and  his 
chest  expanded  and  compressed  by  drawing  his  arms  forward 
and  then  pushing  them  back  against  his  ribs.  After  these  rules 
were  published  a  new  method  of  artificial  respiration  was  devised 
by  Professor  E.  A.  Schafer,  of  Edinburgh,  called  by  him  the 
'prone-pressure  method.'  This  consists  in  laying  the  victim 
on  his  abdomen  and  applying  pressure  rhythmically  on  the  loins 
and  lowest  ribs. 

"Since  there  was  some  difference  of  opinion  regarding  the 
relative  merits  of  these  two  methods  of  artificial  respiration, 
and  since  the  time  seemed  ripe  for  a  revision  of  the  old  rules 
and  for  a  possible  standardization  of  new  rules  for  resuscitation. 
President  Gilchrist,  of  the  National  Electric  Light  Association, 
requested  that  the  American  Medical  Association  and  the 
American  Institute  of  Electrical  Engineers  co-operate  with  his 
own  association  in  this  undertaking.  Through  the  appointment 
of  representatives  of  these  associations  a  Commission  on  Resusci- 
tation from  Electric  Shock  was  organized  with  the  following 
membership:  Dr.  W.  B.  Cannon,  Chairman,  professor  of 
physiology,  Harvard  University ;  Dr.  George  W.  Crile,  professor 
of  surgery,  Western  Reserve  University ;  Dr.  Yandell  Henderson, 
professor  of  physiology,  Yale  University,  and  Dr.  S.  J.  Meltzer, 
head  of  the  department  of  physiology  and  pharmacology  in  the 
Rockefeller  Institute  of  Medical  Research — the  four  from  the 
American  Medical  Association;  Dr.  E.  A.  Spitzka,  director  and 
professor  of  general  anatomy,  Daniel  Baugh  Institute  of 
Anatomy,  Jefferson  Medical  College,  and  Mr.  W.  C.  L.  Eglin, 
past-president  of  the  National  Electric  Light  Association — named 
as  representatives  of  the  National  Electric  Light  Association ;  Dr. 
A.  E.  Kennelly,  professor  of  electrical  engineering.  Harvard 
University,  and  Dr.  Elihu  Thomson,  electrician.  General  Elec- 
tric Company — nominated  by  the  American  Institute  of  Electrical 
Engineers.  Mr.  W.  D.  Weaver,  editor  of  the  Electrical  World, 
was  elected  secretary  by  the  other  members  of  the  commission. 
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"The  commission  was  confronted  with  three  problems: 
(i)  The  determination  of  the  best  method  of  artificial  respira- 
tion that  can  be  instantly  applied  by  laymen,  and  the  clear 
description  of  that  method;  (2)  a  consideration  of  special 
mechanical  devices  for  continuing  artificial  respiration,  and  the 
possible  invention  of  a  simple  and  effective  arrangement,  the 
action  of  which  might  be  quickly  and  easily  learned;  (3)  an 
investigation  of  the  possibilities  of  restoring  the  fibrillating  heart 
to  its  natural  pulsation. 

"The  third  of  these  problems  has  hardly  been  touched,  and 
possibly  because  of  the  quick  disintegration  of  the  brain  in  the 
absence  of  proper  blood  supply,  a  solution  may  be  impracticable. 

"With  regard  to  the  first  problem,  that  of  deciding  upon  the 
best  method  of  artificial  respiration,  the  commission  voted  unani- 
mously in  favor  of  the  Schafer,  or  prone-pressure  method.  The 
advantages  of  this  method  over  the  Silvester  are  greater  sim- 
plicity and  ease  of  performance,  larger  ventilation  of  the  lungs 
(especially  when  the  subject's  arms  are  drawn  forward),  absence 
of  trouble  from  the  tongiae  falling  back  and  blocking  the  air 
passages,  and  little  danger  of  injuring  the  liver  or  breaking  ribs 
if  proper  care  is  exercised.  The  accompanying  chart  to  be  posted 
in  stations,  and  the  pocket-book  to  be  issued  to  and  carried  by 
linemen,  describe  the  procedure  which  must  be  followed  in 
giving  artificial  respiration  by  the  prone-pressure  method.  The 
description  has  been  made  as  concise  and  clear  as  possible.  A 
manuaj  procedure,  however,  is  not  well  learned  by  reading  about 
it ;  practise  is  required  for  its  skillful  performance.  These  rules, 
therefore,  should  be  carefully  practised  on  a  volunteer  subject 
by  linemen  and  all  men  in  central  stations,  in  order  that  the 
procedure  shall  be  thoroughly  understood. 

"With  reference  to  mechanical  devices  for  continuing  arti- 
ficial respiration,  a  sub-committee  of  the  commission  has 
examined  two  such  devices  now  on  the  market  and  will  report 
conclusions  with  regard  to  them  later.  The  desirability  of  an 
apparatus  which  will  produce  thorough  ventilation  of  the  lungs 
arises  from  the  possibility  that  even  the  best  method  of  manual 
ventilation  of  the  lungs  may  not  be  thoroughly  satisfactory. 
The  chairman  of  the  sub-committee  on  mechanical  devices,  Dr. 
S.  J.  Meltzer,  has  invented  a  very  simple  means  of  securing 
abundant  ventilation  of  the  lungs  in  such  animals  as  the  dog  and 
Vol.  I— 11 
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cat.  The  apparatus  has  not  yet  been  tested  on  human  beings, 
but  it  probably  will  be  so  tested  in  a  short  time  and  may  prove 
an  important  adjunct  to  the  prone-pressure  method  as  described 
by  the  commission." 

Respectfully  submitted, 

Dr.  W.  B.  Cannon,  Chairman 
Dr.  George  W.  Crile 
Dr.  Yandel  L.  Henderson 
Dr.  S.  J.  Meltzer 
Committee  .  Dr.  E.  A.  Spitzka 
W.  C.  L.  Eglin 
^  Dr.  a.  E.  Kennelly 

Dr.  Elihu  Thomson 
W.  D.  Weaver,  Secretary 

Mr.  Eglin  then  gave  a  practical  demonstration  on  the  plat- 
form with  one  of  the  members. 

Mr.  Henry  L.  Doherty,  New  York  City:  The  medical 
members  of  this  committee  have  contributed  their  services  at  our 
request  and  it  is  only  proper  that  we  should  take  some  suitable 
action  to  show  our  appreciation  of  the  work  they  have  done 
and  I  would  like  to  make  a  motion  that  we  g^ve  and  convey  to 
the  American  Medical  Association  a  vote  of  thanks  and  appre- 
ciation. Mr.  Eglin  wishes  to  continue  this  work,  and  I  move 
also  that  the  work  be  continued,  and  I  move,  further,  that  the 
Executive  Committee  be  asked  to  finance  this  work. 

The  motion  is,  first,  that  we  extend  to  the  American  Medical 
Association  a  hearty  vote  of  thanks  for  the  co-operation  they 
have  given  us  in  this  work,  and,  second,  that  this  work  be  con- 
tinued and  that  we  recommend  to  the  Executive  Committee  that 
it  be  properly  financed. 

The  motion  was  regularly  seconded  and  carried. 

The  Chairman  :  The  last  number  on  our  program  to-night 
is  a  lecture  by  Mr.  David  B.  Rushmore,  of  Schenectady,  New 
York,  on  the  Electrification  of  the  Panama  Canal,  illustrated  by 
lantern  slides. 

( The  lecture  was  a  most  interesting  description  of  the  Canal 
itself,  prefaced  by  some  historical  data,  and  went  very  fully  into 
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the  details  of  the  methods  and  apparatus  by  which  electricity  has 
been  used  very  largely  in  the  construction  of  the  Canal  for  light- 
ing and  power  purposes ;  also  to  the  motors'  for  operating  the 
locks,  the  electric  locomotives  for  hauling  vessels  through  parts 
of  the  Canal,  and  other  features.  The  lecture  was  accompanied 
by  a  large  number  of  interesting  views,  diagrams,  curves,  etc., 
and  was  heard  with  much  pleasure  by  the  large  audience.  A 
vote  of  thanks  was  accorded  Mr.  Rushmore  at  its  close.) 

(Adjourned.) 
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COMPAMY  SECTIOM  SESSION 


Thursday  Afternoon,  June  13. 


The  Vice-Chairman,  Mr.  J.  F.  Becker,  New  York  City: 
It  gives  me  great  pleasure  to  call  this  Company  Session  to  order, 
and  to  announce  that  the  first  niunber  on  the  program  is  the 
report  of  the  Committee  on  the  Award  of  the  Doherty  Gold 
Medal,  by  Mr.  W.  W.  Freeman,  the  chairman  of  this  session. 

Mr.  Freeman  :  There  is  at  least  one  advantage  in  a  small 
meeting:  It  saves  the  speaker  the  excessive  nervousness  that 
might  otherwise  result  from  a  large  audience.  [Laughter  and 
applause.] 

The  committee  on  the  award  of  the  Doherty  gold  medal  has 
had  considerable  work  to  perform  in  the  reading  of  the  papers. 
It  was  guided  in  determining  the  award  by  the  fact  that  not 
only  the  character  of  the  paper  itself  but  the  value  of  the  paper 
to  the  industry  as  a  whole  should  be  considered.  There  were 
eighteen  papers  submitted  to  the  committee,  and  it  is  but  fair  to 
say  that  the  committee  arrived  at  its  conclusion  with  some  diffi- 
culty. It  was  not  at  all  clear  to  the  members  individually  after 
reading  the  papers  which  was  entitled  to  the  award;  and  the 
committee  felt  when  it  had  reached  its  conclusion,  that  there 
were  at  least  three  of  the  papers  of  such  importance  and  value 
to  the  industry  that  they  should  be  particularly  referred  to  in 
the  announcement  of  the  award. 

The  medal  has  been  awarded  to  Mr.  C.  Nesbit  Duffy,  of 
Milwaukee,  Wisconsin,  for  his  paper  entitled  "Electric  Utilities" ; 
and  the  other  two  papers,  to  which  the  committee  desires  to  call 
particular  attention,  are  those  presented  by  Mr.  Charles  G. 
Russell,  of  Philadelphia,  on  "Corporations,"  and  Mr.  Egbert 
Douglas,  also  of  Milwaukee,  on  the  subject  "The  Commercial 
Development  of  the  Central  Station  Business."  Mr.  Russell,  by 
the  way,  was  the  winner  of  the  medal  of  last  year. 

In  making  this  announcement,  I  must  say  that  neither  the 
medal,  nor  the  winner  of  the  medal,  is  here.  Mr.  Doherty 
authorizes  me  to  state  that  the  medal  has  been  prepared,  but 
by  some  delay  is  in  Denver.  The  inscription  will  be  speedily 
engraved  and  the  prize  sent  to  the  winner,  Mr.  Duffy. 
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I  also  take  pleasure  in  stating,  at  the  request  of  Mr.  Doherty, 
that  the  medal  will  be  offered  again  for  this  year.  This  will  be 
all  that  is  necessary  to  afford  the  incentive  desired.  The  com- 
mittee, in  view  of  the  fact  that  the  medal  was  awarded  at  last 
year's  convention  for  papers  that  were  presented  at  Company 
Sections  up  to  the  end  of  the  year,  19 lo,  thought  it  advisable 
to  limit  the  award  this  year  to  papers  presented  prior  to  the  end 
of  December,  191 1;  so  that  any  papers  which  have  been  pre- 
sented to  the  company  branches  during  this  entire  calendar  year, 
1912,  and  up  to  the  end  of  the  year,  will  be  eligible  for  the 
Doherty  medal  award  of  next  year.  We  think  that  covers  the 
matter  very  clearly. 

We  will  now  continue  the  program  and  listen  to  a  paper 
on  the  training  of  central  station  employees,  by  Mr.  H.  E.  Grant, 
of  Vancouver,  B.  C,  now  of  San  Francisco,  Cal. 
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EDUCATING   CENTRAL-STATION    EMPLOYEES 

SOME  NOTES  AND  RECOMMENDATIONS 

The  question  of  educating  central-station  employees  opens 
up  an  inquiry  illimitable. 

To  the  layman  it  suggests  technical  education  useful  only  to 
employees  engaged  in  particular  pursuits.  This  reference  is 
made  advisedly,  for,  because  of  the  rapid  progress  of  the  art 
and  the  remarkable  expansion  of  the  industry,  a  large  per- 
centage of  central-station  employees  both  new  and  old  are, 
after  all,  but  laymen. 

We  wish  it  understood  at  the  outset  that  this  paper  is  not 
so  limited,  but  is  intended  to  open  up  the  question  of  how  best 
to  develop  the  latent  talent  of  all  central-station  employees,  no 
matter  in  what  department  or  class  of  work  they  may  be 
engaged,  so  that  their  work  may  be  accomplished  easily  yet 
thoroughly  and  most  profitably  to  themselves  and  others. 

Our  women  workers  must  also  be  included.  There  is  an 
old  German  saying  to  the  effect  that  a  wardrobe  is  the  only 
library  for  a  woman.  In  this  Association  we  have  a  very  much 
greater  appreciation  of  women's  efforts.  They  work  side  by 
side  with  us  and  command  equal  consideration. 

Everywhere  there  is  an  awakening.  Employers  realize  that 
he  who  is  best  educated  is  the  most  useful.  In  the  light  of  the 
new  science  of  business-building  based  upon  the  proposition  that 
he  profits  most  who  serves  best,  both  are  benefited,  and  the 
customer  or  patron  no  less  than  either.  It  is  useless,  however, 
for  this  Association  to  plan  an  educational  scheme,  more  or  less 
comprehensive,  unless  the  thought  is  aroused  and  encouraged  in 
each  individual  employee,  "How  best  can  I  develop  my  latent 
talent,  that  it  be  used  to  the  greatest  advantage  of  myself  and 
others?"  The  idea  is  expressed  perhaps  more  forcibly  in  that 
old  adage,  "You  may  lead  a  horse  to  water,  but  cannot  make  it 
drink."  We  believe,  however,  that  the  central-station  employees' 
desire  for  knowledge  already  exists.  The  question  is,  how  best 
to  satisfy  it.  Even  if  for  selfish  reasons  only,  employees  should  be 
eager  to  consider  this  question  and  to  do  their  part  in  effecting 
its  satisfactory  solution.     It  is  far  more  difficult  for  them  to 
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execute  a  task  about  which  they  know  little  or  nothing.  Great 
joy,  too,  comes  from  increased  usefulness.  Elbert  Hubbard  says 
truly,  "Responsibilities  gravitate  to  the  man  who  can  shoulder 
them ;  power  flows  to  the  man  who  knows  how."  It  is  easy  for 
the  interested  man  to  attain,  but  attainment  is  beyond  the  reach 
of  indifference  or  ignorance. 

Every  normal  employee,  however,  wishes  to  advance.  In 
order  to  advance  he  must  have  the  ability  to  do.  The  ability  to 
do  should  therefore  be  sufficient  incentive,  for  "Knowest  thou 
when  Fate  thy  measure  takes,  or  when  shell  say  to  thee,  *I  find 
you  worthy,  do  this  thing  for  me?* " 

What  to  do?  Is  there  any  existing  course  of  studies  which 
covers  our  requirements  sufficiently  well?  An  exact  statement 
of  central-station  service  has  yet  to  be  made.  A  course  of  study 
upon  so  important  a  subject  could  not  be  compiled  by  a  mere 
student,  and  is  it  not  advisable  that  we,  as  an  Association,  plan 
a  practical  scheme  for  the  educating  of  central-station  employees 
which  will  prove  satisfactory? 

Any  study  of  central-station  service  must  deal  with  the 
perfecting  of  men,  materials,  methods  and  machinery.  It  must 
show  the  essentials  of  success  outside  of  mental  ability,  the  need 
of  harmonious  co-operation,  of  earnestness,  loyalty  and  enthu- 
siasm in  carrying  out  an  approved  public  policy.  No  intelligent 
employee  can  give  service  or  do  work  of  any  kind  without  him- 
self gaining  knowledge.  Most  of  us  acknowledge  freely  our 
indebtedness  to  the  many  excellent  trade  periodicals  which  con- 
tribute to  the  general  fund  of  knowledge.  We  realize  too  that 
the  annual  conventions  of  our  Association  result  in  the  publica- 
tion of  information  indispensable  in  keeping  pace  with  the 
progress  of  the  industry.  From  these  sources  and  many  others 
we  endeavor  to  obtain  that  knowledge  necessary  for  the  giving 
of  ^ood  service,  but  much  of  this  reading  proves  to  bp  unprofitable 
and  at  times  it  is  impossible  to  get  just  the  information  which  we 
need,  or  to  understand  what  we  do  read.     System  is  lacking. 

It  should  be  possible  for  any  employee  to  obtain  just  the 
information  he  requires  and  at  the  time  he  needs  it.  It  should 
be  the  purpose  of  the  proposed  course  of  study  to  anticipate  the 
requirements  of  each  so  that  the  service  rendered  shall  be 
spontaneous  and  easy  to  get  at.  A  well-trained  employee  will 
intuitively  do  the  right  thing  at  the  right  time.    The  results  from 
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logical,  sound  training  should  be  just  as  satisfactory  as  those 
obtained  through  the  perfection  of  materials,  of  methods  and  of 
machinery.  Heretofore  the  greater  amount  of  time  and  money 
has  been  expended  upon  the  last  three.  It  is  time  we  gave  more 
attention  to  the  perfecting  of  men.  It  is  sometimes  thought  that 
low  operating  cost  is  dependent  upon  cheap  labor.  In  the  central- 
station  industry  at  least  this  does  not  hold  good. 

Most  of  our  accountant  members  know  what  a  reaction 
has  set  in  against  the  employment  of  unskilled  labor  in  billing 
work.  This  is  now  the  work  of  properly  qualified  accountants, 
and  the  change  has  resulted  not  only  in  lowering  the  cost  of 
billing,  but  in  reducing  errors  and  customers*  complaints.  Is 
there  any  valid  reason  why  a  high  standard  of  efficiency  should 
not  be  obtained  in  all  the  other  departments  of  central-station 
service  and  with  equally  gratifying  results? 

Because  of  the  rapid  growth  of  our  industry,  both  general 
and  special  instruction  are  needed  by  the  men.  There  is  now  no 
difficulty  in  finding  positions  for  efficient  employees;  they  will 
always  be  in  demand,  and  must  necessarily  be  developed.  If  you 
tickle  the  ground  it  will  not  laugh  a  harvest,  and  so  we  find 
governments  teaching  the  science  of  agriculture,  knowing  that 
national  wealth  and  prosperity  depend  upon  the  individual 
efforts  of  the  farmer.  In  countries  where  the  farming  is  diversi- 
fied, the  instruction  also  varies. 

Central-station  companies  have  improved  their  machinery 
and  their  business  methods;  why  should  they  be  satisfied  with 
under-trained  men  ? 

Because  at  the  end  of  their  initial  eflFort  "failure"  seemed 
to  be  writ  large,  some  concerns  have  discontinued  their  educa- 
tion work  altogether  and  have  lost  interest.  That  interest  must 
be  aroused  again.  Properly  planned  and  prosecuted  educational 
effort  should'  prove  profitable  alike  to  employer  and  employee. 
The  fault  certainly  does  not  lie  with  the  education.  Failures 
have  occurred  and  will  occur  again  until  the  experimental  stage 
has  been  passed  and  the  unsuccessful  or  unnecessary  issues  have 
been  cut  out,  but  the  cost  of  these  necessary  experiments  in 
lesson-giving  are  as  nothing  compared  with  the  losses  due  to 
inefficiency  and  ignorance.  Let  us  change  the  plan.  Efficient 
supervision  plays  an  important  part  in  the  educating  of  central- 
station   employees.     Supervision  is   not   arbitrary  bossing   and 
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distrust;  it  consists  in  encouragement,  guidance  and  instruction, 
and  because  it  naturally  leads,  it  commands  respect.  '*You  who 
have  been  among  the  hills/'  wrote  Ruskin,  "know  how  the  bad 
guide  chatters  and  gesticulates,  and  it  is  *put  your  foot  here,'  and 
'mind  how  you  balance  yourself  there  /  but  the  good  guide  walks 
on  quietly,  without  a  word,  with  his  eye  on  you  only  when  need 
is,  and  his  arm  like  an  iron  bar  if  need  be."  Employees  as  a  class 
undoubtedly  wish  to  do  what  is  right.  Failure  may  be  caused  by 
poor  leadership  as  well  as  by  lack  of  instruction. 

Get  their  interest,  tell  them  what  to  do ;  show  them  how ;  let 
them  feel  that  it  must  be  done,  and  they  will  do  it.  They  will  do 
still  better  if  someone  goes  a  step  further  and  tells  them  why  it 
has  to  be  done.  The  words  of  the  ancient  writer  were  well 
chosen.  The  work-ox  and  the  ass  are  too  often  found  laboring 
under  the  same  yoke.  Neither  has  a  fair  chance  nor  just  dues. 
Separate  them. 

Much  should  be  made  of  the  daily,  weekly  or  other  periodic 
experience  meetings  where  those  working  in  the  same  department 
state  just  what  they  have  accomplished  worthy  of  note.  The 
head  of  the  department  should  invariably  be  present,  counseling, 
advising  and  encouraging.  The  proper  education  of  employees 
will  reduce  the  need  of  supervision  somewhat,  but  it  should  be 
borne  in  mind  that  it  is  human  to  err  and  if  a  staff  is  to  be 
developed  to  the  highest  point  of  efficiency  careful  supervision 
will  always  be  essential. 

There  are  some  who  do  not  agree  with  the  idea  that  the 
educating  of  employees  should  be  on  technical  lines  only  and 
the  instruction  actually  given  where  the  school  experiment 
is  being  tried  is  not  so  limited.  The  New  York  Edison  Company 
is  prosecuting  a  very  comprehensive  Sales  Department  course 
which  is  proving  entirely  successful.  This  company  has  also 
given  special  instruction  upon  technical  subjects  for  some  years 
past,  and  now  has  under  consideration  the  inaugiaration  of  a 
distinct  course  for  accountants. 

Two  years  ago  the  British  Columbia  Electric  Railway  Com- 
pany, of  Vancouver,  British  Columbia,  carried  on  a  haphazard 
but  very  successful  commercial  course,  the  object  of  which  was 
to  increase  the  efficiency  of  the  staff  of  the  Light  and  Power 
(Contract  and  Sales)  Department.  It  has  also  been  giving 
technical   education    for   the   past    seven    years,    and    although 
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it  does  not  manage  the  school,  it  is  providing  quarters, 
experimental  apparatus,  and  other  supplies  and  contributing  very 
generously  toward  defraying  the  cost  of  lectures  and  other 
expenses.  Many  other  companies  give  special  instruction  to 
employees  upon  technical  subjects. 

Other  information  is  given  in  the  Appendix  regarding  the 
courses  of  the  New  York  Edison  Company  school  before  men- 
tioned, and  you  are  also  referred  to  the  Proceedings  of  the  Asso- 
ciation, 1910,  Vol.  II,  p.  497. 

Reference  should  also  be  made  to  the  many  comprehensive 
text-books,  easy  to  read,  but  often  representing  magnificent  and 
tireless  work  on  the  part  of  writers  and  compilers. 

There  seem,  after  all  is  said,  to  be  many  sources  from  which 
the  knowledge  necessary  to  the  central-station  employee  may  be 
gathered.  Much  could  be  accomplished  by  the  aid  of  studies 
planned  for  each  class  of  employee,  officials  or  special  instructors 
helping  the  student  employee  with  the  most  difficult  problems. 
Give  each  man  a  chart.  Examinations,  both  oral  and  written, 
should  be  included,  and  the  bibliography  of  each  subject  carefully 
compiled.  The  books  and  articles  so  chosen  should  be  read 
studiously.  In  order  to  keep  pace  with  improvements,  special  or 
general,  in  central-station  service — which  be  it  remembered 
covers  all  branches  of  the  work — current  articles  or  new  works 
useful  to  the  different  classes  of  employees  should  be  brought  to 
their  attention  through  the  medium  of  the  local  Bulletin. 

Special  attention  should  be  directed  to  that  splendid  vehicle 
for  the  dissemination  of  both  general  and  special  information, 
the  company  Bulletin.  There  is  no  company  so  small  that  it  can 
not  support  its  own  Bulletin.  It  is  not  necessary  that  it  be  pre- 
tentious, and  if  thought  advisable,  it  can  be  made  self-supporting. 
In  any  event,  to  use  a  catch  phrase  of  the  advertising  man,  "it 
pays  for  itself." 

It  is  unnecessary  to  do  more  than  refer  to  the  educational 
value  of  the  Company  Section  and  the  additional  worth  of  the 
proposed  special  lectures  to  be  given  in  connection  with  it  by 
those  occupying  prominent  positions  in  the  development  of  the 
central-station  industry. 

It  is  not  too  much  to  say  that  a  plan  of  presenting  diplomas 
could  be  profitably  adopted  by  the  parent  Association.  Real 
merit  should  be  associated  with  their  possession,  in  which  event 


Digitized  by 


Google 


341 

they  would  prove  invaluable  to  employer  and  employee.     The 
method  of  award  is  a  matter  for  more  mature  consideration. 

The  plan  proposed  is  not  new.  It  has  already  been  suggested 
in  that  excellent  paper  on  Private  Policy,  presented  by  Mr.  Paul 
Liipke  at  the  Atlantic  City  Convention,  1909.  The  Illuminating 
Engineering  Society  in  its  splendid  course  of  lectures  g^ven  at 
the  Johns  Hopkins  University  last  year  has  given  us  a  model 
for  at  least  one  phase  of  our  work  upon  which  we  could  probably 
with  profit  build  the  rest.  This  is  not  the  time  to  go  into  detail. 
The  plan  proposed  by  our  Association  for  educating  central- 
station  employees  should  not  be  the  work  of  one  individual,  but 
should  be  built  up  by  a  committee  after  due  consideration  has 
been  given  to  the  opinions  and  requirements  of  all  interests. 
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APPENDIX 

The  Organization 

An  organization  has  been  perfected  for  the  commercial 
school  work  with  the  following  executive  staff:  F.  C.  Hender- 
schott,  of  the  Bureau  of  Unused  Meters,  manager;  E.  G. 
Grandstaff,  instructor  in  charge;  Miss  Gertrude  S.  Waters, 
secretary. 

Offices 

The  headquarters  of  the  school  will  be  at  424  Broadway; 
school  sessions  will  be  held  in  the  Edison  Auditorium,  44  West 
Twenty-seventh  Street. 

Preliminary  Work 

In  completing  the  organization  for  the  school,  under  an  order 
from  Mr.  Williams,  each  male  employee  of  the  department  who 
has  not  visited  the  Waterside  central  stations  and  at  least  one 
substation  will  be  required  to  do  so.  Mr.  Grandstaff  has  this 
work  in  charge. 

In  connection  with  the  school  a  complete  record  of  %^fi\\ 
employee  will  be  compiled,  the  object  being  to  bring  the 
employees  into  closer  relationship  with  the  head  of  the  depart- 
ment. This  work  will  be  in  charge  of  Miss  Waters,  who  will 
call  upon  and  consult  with  heads  of  the  different  bureaus  in  the 
department. 

The  Field  and  Our  Position  in  It 

Those  charged  with  the  duties  pertaining  to  the  operation 
of  the  school  fully  realize  the  task  which  has  been  assigned  to 
them.  They  have  entered  into  the  work  with  full  determination 
to  make  the  proposed  school  worthy  of  the  company  of  which 
it  is  a  part.  Everything  that  conscientious  effort  and  earnestness 
can  accomplish  will  be  done,  but  it  is  realized  that  in  large  meas- 
ure the  success  of  the  school  will  rest  upon  the  co-operation  and 
assistance  furnished  not  only  by  the  heads  of  bureaus,  but  by 
every  member  of  the  department.  This  co-operation  and  assist- 
ance is  earnestly  requested. 

Suggestions  Invited 

The  general  inspector  has  directed  that  boxes  be  placed  in 
each  of  the  district  offices,  the  Auditorium,  and  also  on  the  7th 
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floor  of  55  Duane  Street,  in  which  suggestions  may  be  deposited. 
Such  suggestions  will  have  careful  consideration. 

Pioneer  Work 

This  school  is  the  first  of  its  kind  to  be  inaugurated  in 
electrical  operating  corporations.  Other  lines  of  industry,  how- 
ever, have  maintained  or  are  establishing  similar  educational 
work.  Those  in  charge  of  the  school  hope  to  make  it  a  model 
for  the  industry. 

Ambition 

Such  a  position  would  not  only  be  in  keeping  with  the 
ambitions  and  policies  of  the  New  York  Edison  Company,  but 
would  be  its  rightful  position  and  a  source  of  pride  to  every 
member  of  the  organization. 

Following  is  a  synopsis  of  courses  to  be  given : 

Course  I — The  Elements  of  Central- Station  Business- 
Getting. 

Course  II — Hygiene,  Health  and  Recreation — Elements  of 
Psychology. 

Course  III — Basic  Principles  of  Salesmanship  and  Their 
Relation  to  Business  Building. 

Course  IV — Scope,  Policies  and  Organization  of  the  New 
York  Edison  Company. 

COURSE    I 
Elements  of  Central-Station  Business-Getting 

Instruction  based  on  the  Company  SoHcitor's  Handbook 
and  the  National  Electric  Light  Association  Solicitor's  Handbook. 

Inspection  tours  to  the  Waterside  central  stations  and  typical 
substations,  followed  by  lectures  and  discussions  on  the  funda- 
mental principles  of  electricity — central  and  substation  equip- 
ment, transmission  systems. 

Inspection  tours  to  the  meter-testing  laboratories,  followed 
by  a  lecture  by  Mr.  F.  V.  Magalhaes  on  the  principles  and 
construction  of  watt  meters  and  meter-setting. 

The  next  school  session  following  each  lecture  will  be 
devoted  to  oral  and  written  examinations.  This  work  will  be 
given  by  the  instructor  in  charge. 

The  class  will  include  those  employees  who  are  preparing 
for   positions   as   inspectors,    agents   and    solicitors,    and   those 
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inspectors,  agents  and  solicitors  who  are  in  need  of  such 
instruction. 

The  class  will  be  divided  into  several  sections,  each  meeting 
on  a  different  day  but  receiving  the  same  instruction.  This 
arrangement  will  least  interfere  with  the  routine  work  of  the 
company  and  will  also  afford  better  opportunity  for  individual 
instruction  and  will  make  the  work  more  effective. 

School  sessions  for  this  course  will  be  held  on  Mondays, 
Wednesdays  and  Fridays  from  4.00  to  5.30  p.  m. 

COURSE   II 
Hygiene,  Health  and  Recreation,  and  Elements  of  Psychology 

Lectures  on  these  and  kindred  subjects,  followed  by  discus- 
sions. The  school  session  following  each  lecture  will  be  devoted 
to  an  oral  and  written  examination.  These  lectures  will  be 
delivered  by  the  company  doctor  and  other  authorities,  if  found 
desirable. 

Examinations  will  be  given  under  the  direction  of  the 
instructor  in  charge. 

The  class  will  include  all  who  are  enrolled  in  the  school,  and 
any  other  employees  who  can  be  spared  from  their  duties.  Only 
those,  however,  who  are  enrolled  in  the  school  will  be  expected 
to  take  the  examinations. 

These  lectures  will  be  g^ven  on  Thursdays  from  4.00  to  5.30, 
in  conjunction  with  Course  I. 

COURSE    III 

Basic  Principles  of  Salesmanship  and  Their  Relation  to  Business 
Building 

A  series  of  lectures  on  the  above  subjects  will  be  delivered 
by  the  manager  of  the  school  and  by  men  of  known  authority 
on  these  subjects.  Lectures  will  be  followed  by  discussion  and 
sales  demonstrations. 

The  next  school  session  following  the  lecture  will  be  devoted 
to  oral  and  written  examinations  under  the  direction  of  the 
instructor  in  charge. 

The  class  will  consist  of  those  employees  who  are  preparing 
for  positions  as  inspectors,  agents  and  solicitors  and  those  who 
are  now  filling  such  positions  and  are  in  need  of  such  instruction. 


Digitized  by 


Google 


3A5 

The  school  session  will  be  held  on  Thursdays  from  4.00  to 
5.30  p.  m.,  in  conjunction  with  Course  I  after  Course  II  has  been 
completed. 

COURSE   IV 

Scope,   Policies   and   Organisation   of   the   New    York   Edison 
Company 

Part  I 

Lectures  on: 

I— "The  Organization  and  Scope  of  the  Contract  and  Inspec- 
tion Department,"  by  A.  A.  Pope. 

2 — "Contracts,"  by  the  Company  Attorney. 

3 — "Relation  of  Auditor  to  Contracts  and  Credits,"  by  J.  C. 
Van  Duyne. 

4 — "The  Company's  Method  of  Handling  Complaints,"  by 
W.  R.  Boyd  and  R.  Humphries. 

Part  II 

Lectures  on: 

I — ^"Commercial  Engineering,"  by  E.  F.  Tweedy. 

2 — "Duties  of  the  Power  Engineer,"  by  C.  K.  Nichols. 

3 — "Illuminating  Engineering,"  by  C.  L.  Law. 

4 — "Central-Station  Service — Its  Advantages  Over  Isolated 
Plants,"  by  M.  F.  McAlpin. 

5— "The  Field  of  Electric  Vehicles,"  by  H.  Robinson. 

6 — "Installations  by  Instalment,"  by  E.  A.  Mills. 

Address  by  Mr.  Arthur  Williams  on  the  scope  and  policies 
of  the  New  York  Edison  Company. 

All  the  students  enrolled  in  the  school  and  any  other 
employees  who  can  be  spared  from  their  duties  must  attend  these 
lectures. 

The  school  session  following  each  lecture  will  be  devoted 
to  oral  and  written  examinations  conducted  by  the  instructor  in 
charge. 

The  lectures  will  be  given  on  Thursdays  from  4.00  to  5.30 
p.  m.,  in  conjunction  with  Course  I  after  Courses  II  and  III 
have  been  completed. 

Records 

The  records  of  the  school  will  consist  of  complete  information 
regarding  the  education  and  experience  which  each  student  has 
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had  prior  to  his  engagement  with  the  Edison  Company.  Also  a 
record  of  his  progfress  since  coming  with  the  company.  His  per- 
sonal appearance  and  characteristics  will  be  noted  and  be  a  part 
of  these  records.  His  scholarship  and  progress  in  the  school  will 
be  carefully  kept. 

Reports 

Reports  of  the  progress  of  the  school  will  be  made  to  the 
general  inspector.  Managers  of  district  offices  and  heads  of 
bureaus  will  be  advised  of  any  delinquency  on  the  part  of 
employees  under  their  direction  and  each  delinquent  will  be 
given  special  instruction  when  necessary. 

Awards 

A  certificate  will  be  awarded  to  those  who  complete  the 
course  with  credit.  Prizes  for  excellence  in  scholarship  will 
be  given. 

DISCUSSION. 

Mr.  T.  F.  Bludworthy,  New  York  City:  I  would  like 
to  discuss  this  paper  from  the  point  of  the  adaptability  of  the 
man  to  his  business.  Man  grows  and  develops  only  in  an 
employment  or  in  an  industry  to  which  he  is  naturally  best 
adapted.  Now,  these  helping  institutions  which  have  been 
under  discussion,  attempt  to  select  the  occupation  to  which  a 
man  is  best  adapted  and  to  point  it  out  to  him  and  also  to  fix 
his  permanent  employment.  Men  are  naturally  divided,  accord- 
ing to  vocation  and  the  application  all  around  the  vocation  itself. 
By  reason  of  different  organizations  it  becomes  necessary  for  a 
man  to  go  further  than  to  say  he  is  simply  an  electrical  engineer. 
The  duties  of  an  electrical  engineer  or  a  salesman  vary  in 
different  organizations;  that  is  to  say,  a  man  may  be  very  suc- 
cessful in  one  particular  institution,  and  be  wholly  unadapted  to 
another,  even  though  in  the  same  industry.  Thus  it  becomes 
necessary  for  all  our  institutions  to  take  their  men  and  attempt 
to  train  them. 

Mr.  C.  N.  Stannard,  Denver,  Colo.:  I  was  some  months 
ago  appointed  chairman  of  an  educational  committee  with 
instructions  to  ascertain  what  is  being  done  in  the  country  in 
that  line,  and  to  make  certain  recommendations  for  educational 
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work.  I  have  interviewed  various  educational  authorities,  and 
corresponded  with  a  great  many  companies,  and  I  have  been 
surprised  to  find  how  little  is  done  for  the  benefit  of  the 
employees  connected  with  large  corporations.  In  some  instances, 
a  little  work,  unsystematic  and  not  broadly  conducted,  is  carried 
on,  but  this  is  all. 

I  corresponded  with  Mr.  Arthur  Williams  of  The  New  York 
Edison  Company,  and  by  invitation  watched  a  very  elaborate 
scheme  in  successful  operation.  I  learned  also  that  some  com- 
panies were  doing  an  admirable  thing;  they  were  paying  the 
tuition  fees  of  such  employees  as  cared  to  take  up  educational 
work.  I  found  one  instance  of  a  corporation  which  was  allow- 
ing its  employees  every  other  afternoon  off  that  they  might 
attend  a  technical  trade  school,  the  men  going  in  relays.  A 
number  of  interesting  facts  were  collected,  but,  as  I  said  before, 
with  these  few  exceptions,  there  was  nothing  of  the  character 
that  I  had  expected  to  find.  However,  from  information 
received,  I  think  it  is  quite  feasible  for  large  corporations  to 
inaugurate  educational  features  and  give  their  employees  an 
opportunity  to  fit  themselves  for  better  positions,  which  means 
ultimately  more  salary,  the  thing  in  which  the  majority  of  men 
are  most  vitally  interested.  I  am  a  believer  in  employing  edu- 
cated men,  and  we  endeavor  to  get  this  class  of  men  although 
we  are  not  in  a  position  to  refuse  a  man  who  has  ability  because 
he  has  not  had  technical  or  college  training.  I  hold  that  a  man 
having  a  college  education  but  not  able  to  apply  his  technical 
knowledge,  or  the  man  lacking  industrious  habits,  is  not  as  good 
an  employee  as  the  man  who  has  native  ability  and  is  industri- 
ous; in  other  words,  I  believe  the  man  with  higher  education  is 
a  good  man  if  he  has  the  ability  to  apply  what  he  has  learned  and 
is  industrious  in  that  application. 

Mr.  V.  L.  Board,  Denver,  Colo.:  I  have  always  believed 
that  a  great  deal  can  be  done  in  the  educating  of  employees  in 
a  practical  way.  While  I  want  it  understood  that  I  am  not  in 
favor  of  class  instruction  and  all  that  sort  of  thing,  I  believe 
that  as  far  as  the  men  working  for  a  company  are  concerned, 
much  might  be  done  to  better  qualify  them  for  the  particular 
lines  of  work  they  are  doing.  One  method  that  appeals  to  me 
and  which  certainly  brings  about  considerable  co-operation  in 
some  companies  is  the  shifting  of  men  from  one  department  to 
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another,  until  they  get  a  comprehensive  idea  of  the  entire  busi- 
ness. A  great  many  men  in  particular  departments  are  not 
doing  their  work  as  well  as  they  might  or  as  well  as  they  would 
like  to  do  it,  on  account  of  not  being  familiar  with  the  work  of 
other  departments. 

Now,  I  have  been  connected  with  some  companies  where 
when  a  new  man  is  taken  on,  he  is  shifted  from  one  department 
to  another  closely  related  to  it  until  he  gets  a  thorough  knowl- 
edge of  both.  When  taken  back  to  the  department  in  which  he 
started,  he  is  much  better  able  to  carry  the  work  through. 

It  might  be  of  interest  to  you  to  know  something  of  the 
system  carried  out  by  the  Denver  Gas  and  Electric  Company 
in  regard  to  the  employing  of  technical  men.  That  company, 
as  you  know,  is  one  of  the  Doherty  organizations,  and  has  for 
the  past  five  or  six  years  taken  on  a  number  of  technical  men 
each  year.  Those  men  are  hired  under  a  contract  for  two  years ; 
and  during  the  two  years  they  are  shifted  from  one  depart- 
ment of  the  company  to  another,  and  get  a  thorough  practical 
knowledge  of  the  central  station  business.  The  idea  of  the 
school  is  simply  to  train  men,  technical  men,  in  a  practical  way 
for  the  central  station  work  of  the  various  companies  of  the 
Doherty  organization.  While  it  is  so  called,  it  is  not  really  a 
school,  but  it  gives  good  practical  results  which  have  been  very 
satisfactory. 

Another  instance  of  the  education  of  employees  is  the  rather 
elalx)rate  system  of  the  Telluride  Power  Company.  This  is 
carried  on  largely,  as  I  understand  it,  as  a  private  philanthropy 
rA  the  president  and  general  manager  of  the  company,  Mr.  L.  L. 
Nnnn.  This  company  established  what  it  termed  the  Telluride 
Institute  at  Homestead,  Utah,  one  of  the  stations  of  the  company, 
a  number  of  years  ago.  Very  competent  teachers  were  employed 
by  the  Institute  for  the'  purpose  of  giving  instruction  to  the 
employees,  and  any  man  who  showed  ability  or  an  inclination  to 
study  while  working  for  the  company  was  housed  and  boarded 
by  the  company,  a  certain  stipulated  portion  of  his  salary  being 
deducted  for  this.  These  men,  when  they  showed  marked  ability, 
were  given  what  is  called  a  residence  scholarship,  under  which 
they  attended  the  Institute  but  did  no  work  for  the  company, 
as  they  were  just  getting  simple  primary  education.  When  they 
fininshed  the  work  of  the  Institute  they  were  usually  given  a 
scholarship  in  some  college  or  university  in  the  United  States. 
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It  was  a  very  elaborate  system,  requiring  private  means,  and 
is  not  now  carried  out  in  quite  the  original  way.  The  whole  thing 
has  been  moved  to  Cornell  University.  It  would  be  interesting 
lo  know  why  and  what  has  been  gained  by  so  doing. 

Mr.  John  G.  Learned,  Chicago:  In  the  last  analysis 
every  one  seems  to  favor  some  mental  training  for  an  employee. 
However,  I  think  that  in  the  general  uplift  physical  education 
shoulfl  not  be  overlooked,  as  primarily  the  physical  is  the  founda- 
tion for  the  furtherance  of  the  mental.  Consequently  I  think 
those  companies  which  are  taking  up  the  Y.  M.  C.  A.  work  for 
their  employees  are  doing  a  very  excellent  thing,  as  it  discourages 
mere  bookworm  employees.  We  are  at  the  present  time  offer- 
ing to  aid  or  to  pay  half  the  dues  of  any  of  our  men  who  will 
avail  themselves  of  the  opportunity  to  become  members  of  the 
Y.  M.  C.  A.  at  various  points  in  our  territory. 

Mr.  R.  B.  M.^teer,  Denver,  Colo.:  I  do  not  at  all  favor 
the  tendency  to  make  bookworms  of  the  men.  I  think  a  great 
deal  of  the  education  that  will  uplift  a  man  is  practical,  simple 
practical  demonstrations,  such  as  he  may  obtain  by  placing  him 
in  different  departments  and  arranging  to  have  him  become 
familiar  with  the  various  lines  of  work  carried  on  simultaneously 
in  any  company.  In  addition  to  this,  I  also  strongly  favor  eve- 
ning sessions  wherever  possible,  and  the  grouping  of  those  attend- 
ing in  what  might  be  called  class  rooms,  where  each  division  will 
receive  that  which  is  most  needed  by  it.  For  instance,  a  group 
of  men  decidedly  interested  in  becoming  skilled  accountants 
should  not  have  to  listen  to  a  talk  on  exterior  illumination  or 
rural  and  suburban  lighting.  Separate  these  men  for  the  time 
being,  and  taking  those  who  are  more  or  less  familiar  with  special 
subjects,  spend  an  evening  in  lecturing  on  these  and  follow  the 
lecture  by  a  partial  examination,  to  fix  it.  If  later  on  you  need 
to  give  them  a  general  talk,  call  them  together  for  one  evening 
each  month.  I  think  you  would  get  better  results  from  this 
simple,  practical  method  than  from  an  elaborate  course  of  study 
wliich  would  require  of  the  men  from  two  to  four  hours  of  read- 
ing every  night  in  the  week. 

Mr.  Joseph  B.  Seaman,  Philadelphia:  It  would  seem 
to  me  it  might  be  well  for  us  to  have  a  committee  on  this 
subject  in  our  organization,  so  that  those  of  us  who  are  not  so 
fortunate  as  to  be  in  touch  with  the  larger  institutions  of  leam- 
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ing,  could  none  the  less  draw  upon  these  sources  of  information 
for  the  education  of  our  employees.  The  employee  who  does  not 
spend  of  his  means  in  an  earnest  effort  to  constantly  advance  his 
working  knowledge  more  or  less  is  an  undesirable  employee.  Our 
great  industry,  with  its  diversified  duties,  requires  that  a  man 
study  in  order  to  master  the  details  of  any  duty  of  any  character. 
A  great  demand  exists,  it  seems  to  me,  that  our  employees  study 
our  business  as  a  whole,  this  great  industry  we  have  the  privi- 
lege of  serving,  and  this  is  true,  whether  he  be  young,  strong  and 
ambitious  to  advance  and  become  a  leader,  or  whether  he  wishes 
only  to  become  a  skillful  helper.  There  are  a  great  many  positions 
vacant  because  men  cannot  be  found  to  fill  them,  and  if  we  can 
inspire  our  employees  to  study  not  only  the  details  of  their 
own  work,  but  the  broad  scheme  of  the  business  as  a  whole,  we 
shall  have  done  a  great  work. 

In  1902  when,  in  Philadelphia,  we  started  a  system  of  exami- 
nations for  the  advancement  of  meter  testers,  we  compiled  several 
hundred  questions  and  distributed  these  among  the  men.  On 
certain  dates  examinations  were  given,  and  by  those  examinations 
we  certified  as  "passed"  the  men  who  were  within  the  schedule, 
and  they  were  advanced.  We  also  circulated  the  employees 
through  the  different  departments  of  the  business  before  per- 
mitting them  to  settle  to  certain  duties. 

In  concluding,  I  might  say  that  as  a  general  proposition 
it  appears  to  me  better  to  take  the  average  employee  or  working 
man  and  train  and  educate  him  than  to  employ  untrained  edu- 
cated men.  To  educate  men  already  employed  is  essential,  at 
least  in  some  branches  of  our  business. 

Mr.  C.  a.  Graves,  Brooklyn,  N.  Y. :  I  was  surprised 
in  talking  with  the  professor  of  an  institution  which  is  main- 
tained for  central  station  employees  to  hear  him  say  that  the 
average  central  station  man  aims  too  high  for  his  class,  and 
that  he  does  not  learn  to  use  his  mind.  I  asked  him  for  an 
explanation,  and  he  said  that  most  of  the  men  who  came  to  his 
class  were  perfectly  willing  to  have  him  lecture  to  them,  they 
were  willing  to  do  some  experiments  with  the  laboratory- 
apparatus,  but  when  it  came  to  putting  their  knowledge  on  paper, 
when  it  came  to  an  examination,  they  almost  invariably  fell 
down.  He  suggested  that  the  thing  to  do  was  to  have  employees 
start  on  simple  elementary  practise  rather  than  aim  for  the 
larger  and  more  specialized  problems. 
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Mr.  Bludworthy  :  If  I  may  be  allowed  to  speak  again  on 
the  subject,  I  would  like  to  say  a  few  words  about  the  plans  of 
the  New  York  Edison  Company.  I  realize  that  they  are  not  fully 
understood.  One  of  the  speakers  has  suggested  that  each 
employee  be  put  through  the  various  departments  in  our  organi- 
zations. I  personally  do  not  approve  of  that  plan  because  I 
think  it  is  altogether  unnecessary  for  a  salesman  to  be  a  good 
collecter,  and  I  am  well  convinced  that  a  good  collector  never 
makes  a  good  salesman.  The  New  York  Edison  Company  has  a 
very  comprehensive  system.  We  take  men  there — we  employ 
the  best  we  can  get  in  our  organization — and  permit  them  to  go 
to  the  company  school  on  company  time,  from  4  o'clock  to  5 130. 
The  instruction  is  given  by  lectures.  The  men  take  notes  and 
are  then  required  to  answer  certain  questions  in  writing.  The  head 
of  each  department  or  somebody  representing  him  lectures 
upon  the  duties  of  the  department,  and  the  method  by  which 
those  duties  are  carried  out.  That  gives  a  comprehensive  enough 
idea  of  the  whole  system,  and  of  the  organization  of  the  whole 
plant.  As  to  the  physical  side,  it  is  practically  impossible  for 
any  organization  to  lay  down  certain  rules  and  certain  exercises 
which  the  men  must  take,  but  our  company  promotes  the  organi- 
zation of  athletic  associations  and  the  like,  and  lectures  are  con- 
stantly being  given  along  that  line. 

Mr.  W.  H.  Gardiner,  New  York  City:  Considering  this 
work  of  the  education  of  employees,  I  think  we  can  gain  some- 
thing by  our  discussion  if  we  give  the  proper  definitions,  and . 
distinguish  very  carefully  between  instruction  and  education.  It 
seems  *to  me  we  have  been  talking  of  instruction,  practical 
instruction,  when  the  real  thing,  which  is  more  important  than 
instruction  in  detail,  is  the  education  of  the  man  as  a  man,  teach- 
ing him  to  think  straight,  live  straight  and  act  straight.  If  our 
education  of  him  covers  that  comprehensively,  I  think  our  instruc- 
tion of  him  in  the  various  departments,  in  the  various  lines  of 
central  station  work,  will  be  very  much  easier.  We  understand 
the  business  in  which  we  are  engaged,  its  purpose,  its  function. 
Let  us  ask  ourselves  what  the  purposes  in  life  of  employees  and 
officers  as  human  beings  are,  and  try  to  show  them  where  and 
how  they  can  most  thoroughly  benefit  themselves  through  their 
work  for  employers  and  the  public,  incidentally  instructing  them 
in  the  details,  and  in  the  technical  and  commercial  methods  of 
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business.  We  shall  accomplish  more  because  we  shall  be  work- 
ing from  fundamental  conditions  upward. 

I  would  like  very  much  to  see  a  committee  appointed  which 
would  consider  in  detail,  not  only  methods  of  school  education 
and  class  instruction  of  employees,  but  the  entire  question  of  how 
to  develop  the  best  men,  and  make  the  best  characters  the  most 
forcible  broad  active  workers  in  the  central  station  business.  I 
do  not  know  whether  it  would  be  trespassing  upon  the  activities 
of  the  Public  Policy  Committee,  but  if  it  be  appropriate,  I  move 
to  recommend  to  the  Executive  Commit-tee  the  appointment  of  a 
committee  on  the  education  and  instruction  of  employees  in 
central  stations. 

The  motion  was  seconded  and  carried  unanimously. 

Mr.  Arthur  Williams,  New  York  City:  It  seems  to  me 
we  must  distinguish  between  the  instruction  and  the  education 
of  our  employees;  between  the  purpose  for  which  this  instruc- 
tion is  given,  or  this  specialized  education  is  desired.  I  have  in 
my  mind  a  young  man  who  goes  to  school  or  college  for  the 
purpose  of  rounding  out  his  education,  as  far  as  he  gets  one. 
Then  I  have  in  mind  the  young  man  who,  perhaps  not  given  the 
opportunity  to  secure  an  education  through  school  or  college, 
applies  himself  to  the  study  of  the  requirements  of  the  situa- 
tion, the  result  of  all  of  which  is  eventually  an  education  by 
methods  which  are  additional  to  his  daily  effort  to  secure  a  liveli- 
hood. In  that  connection,  let  me  say  that  there  is  no  industry 
in  the  world  doing  as  much  to  help  young  men  and  women  to 
become  better  educated,  broadly  and  technically,  as  this  industry, 
the  members  of  this  industry  and  this  Association.  It  is  an 
extraordinary  liberality,  extraordinary  and  surprising;  a  few 
years  ago  we  would  have  thought  this  sort  of  thing  impossible. 
I  find  the  influence  of  this  Association  in  that  direction  has  been 
most  marked. 

Then  we  must,  in  still  another  class,  consider  the  man  who 
comes  to  us  with  the  training  he  himself  has  been  able  to 
acquire  with  such  natural  gifts  as  the  Almighty  has  given  him. 
A  man's  education  is  the  product  of  three  things:  hereditary 
tendencies,  environment  and  training.  Those  are  the  three 
factors  which  go  to  make  up  the  complete  individual  as  he  comes 
to  us  to-day.  Now,  practical  training  can  be  secured  by  working 
in  the  shop,  in  the  station  or  on  the  lines.    There  is  no  question 
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that  the  best  kind  of  practical  training  a  man  can  get  is  that 
derived  from  doing  a  job  under  the  man  who  has  himself  done 
the  thing.  His  natural  and  proper  ambition  to  do  the  work  a 
little  better  than  some  one  else  has  done  it  is  a  constant  spur. 
There  are  always,  in  every  class,  a  certain  percentage  of  men 
who  wish  to  climb  higher,  and  who  use  all  the  means  within  their 
horizon  to  climb  with.  Now,  this  new  movement,  and  it  is  a 
new  movement,  this  giving  men  what  is  called  commercial  train- 
ing, is  intended,  I  was  going  to  say,  selfishly.  No  educational 
process,  however,  can  be  selfish.  You  place  the  means  to  acquire 
a  specialized  education  at  the  disposal  of  a  man  without  cost  to 
him,  and,  true,  your  purpose  may  be  direct  and  personal,  but  you 
cannot  take  it  away, from  him  once  he  has  it.  I  was  going  to  say, 
to  illustrate  my  point  of  view,  that  the  purpose  is  not  philan- 
thropic, nor  is  it  charitable  effort  on  the  part  of  the  employer. 
It  is  to  enable  the  employer  to  sell  everything  that  he  is  making 
as  cheaply  and  quickly  as  possible  through  the  medium  at  his 
disposal,  that  this  recent  movement  of  establishing  commercial 
educational  institutions  has  been  worked  out.  The  thing  began 
with  the  National  Cash  Register  Company.  They  found  it  impos- 
sible to  obtain  a  sufficient  number  of  so-called  born  salesmen  to 
represent  them  over  the  country  at  large,  and  conceived  the  idea 
that  they  could  take  almost  any  man  with  a  certain  amount  of 
common  sense  and  of  native  ability  and  make  that  man  better  than 
the  born  salesman  by  training  him.  They  sent  representatives 
all  over  the  United  States  to  investigate  special  and  commercial 
systems  of  training,  and  study  the  means  at  their  disposal  for 
preparing  men  to  represent  the  company  before  the  public. 

I  was  greatly  impressed  by  the  presentation  made  by  the 
Sheldon  School  of  Salesmanship.  I  must  say  that,  in  my  judg- 
ment, Mr.  Sheldon  should  be  given  great  credit  for  investigating 
and  classifying  the  subject  and  giving  us  the  nucleus  of  what  will 
eventually  become  an  almost  classified  science,  the  Science  of 
Selling,  or  of  putting  it  into  the  mind  of  the  other  fellow  that  he 
wants  the  thing  you  have  to  sell.  I  do  not  know  what  that 
mysterious  process  is;  men  without  thinking  do  the  very  same 
thing  and  some  men  do  it  Automatically;  you  simply  cannot 
refuse  to  buy  the  thing  they  have  to  sell.  There  are  other  men 
from  whom  you  would  not  buy  the  last  or  the  best  thing  in  the 
world,  you  would  not  buy  from  them  under  any  condition,  such 
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is  the  effect  they  have  produced  on  you.  There  you  have  the 
reason  for  the  New  York  Edison  Company's  school  of  sales- 
manship. I  wish  Mr.  Hendershott,  the  man  who  has  devoted  his 
time  to  the  development  of  that  school  could  be  here  to  tell  you 
about  it.  I  think  I  have  read  nothing  more  fascinating  than 
Mr.  Hendershott's  story  of  his  study  of  the  men  who  have  come 
to  him  to  be  trained  into  good  salesmen,  and  his  method  of 
instructing  them.  The  colleges  do  not  teach  men  the  thing  at 
all,  nor  is  it  taught  in  the  schools.  It  is  practically  a  new  depart- 
ment of  education. 

I  talked  a  few  weeks  ago  with  the  president  of  one  of  our 
largest  universities,  who  said  that  the  university  recognizes  the 
need  of  this  thing,  and  has  in  view  the  organization  of  a  depart- 
ment from  which  men  may  be  turned  out  properly  fitted  to 
represent  large  corporations  in  their  relationship  with  the  public. 
We  have  been  more  or  less  careless,  I  think,  in  not  recognizing 
that  teaching  is  just  as  much  a  profession  as  electrical  engineer- 
ing; it  is  perhaps  a  more  difficult  profession,  certainly  it  is  one 
in  which  the  unknown  quantity,  the  things  not  seen  by  the  eye, 
not  measured  and  weighed  by  mathematics  are  reached,  developed 
and  made  useful.  Teaching  is  one  of  the  mighty  professions  in 
the  world,  and  I  think  we  have  failed  to  realize  that  to  instruct 
people  properly  we  must  reach  them  through  the  medium  of  a 
teacher. 

We  are  employing  trained  teachers  to  carry  on  this  work. 
The  work  itself  covers  very  little  of  technical  electrical  engineer- 
ing. I  mean  to  say  these  commercial  schools  are,  of  course,  tech- 
nical, but  the  last  thing  you  want  to  hear  from  a  selling  agent  is 
the  technical  side  of  a  product.  You  want  something  else,  you 
don't  know  just  what,  but  certainly  not  the  extreme  technical 
side  of  the  industry.  You  want  the  man  who  comes  to  you  to 
look  as  though  he  were  a  part  of  the  best  in  human  life;  you 
want  him  to  understand  hygiene  and  health ;  and  health  is  the 
cream  of  existence,  you  know.  You  want  him  to  be  well  informed 
in  matters  of  the  day;  if  possible,  he  must  know  something  of 
this  new — I  won't  say  science — this  new  department,  this 
psychology  of  the  other  fellow.  This  new  school  should  teach 
and  train  to  develop  big,  broad,  fine  specimens  of  humanity  whom 
you  will  be  mighty  glad  to  see,  no  matter  what  they  may  have 
to  sell.    I  don't  approve  the  idea  that  a  man  should  go  through 
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the  different  departments  of  an  industry,  for  the  reason  that  a 
good  engineer  is  not  a  good  selling  man ;  the  good  technical  man 
is  never  a  good  selling  man.  He  should  have  an  acquaintance, 
but  in  my  judgment,  a  passing  acquaintance,  with  other  parts 
of  the  business.  Now,  don't  misunderstand  me,  or  understand 
me  as  suggesting  that  technical  knowledge  of  any  branch  of  our 
business  is  undesirable.  A  man  who  goes  through  all  the  depart- 
ments of  work,  but  in  passing  through  is  able  to  leave  the 
extreme  technique  behind  him,  is  really  the  best  man  to  get  in 
the  new  line. 

An  important  feature  of  the  work  is  the  classifying  of  the 
individual.  That  I  repeat  is  the  most  important  feature.  Every 
one  is  surveyed.  He  is  looked  at,  examined,  made  out,  and 
surveyed,  and  this  for  his  own  sake  as  well  as  for  the  company. 
I  have  in  mind  one  illustration.  A  boy  came  into  the  company 
at  the  age  of  sixteen  as  an  office  boy  at  $4  a  week.  In  three 
years  he  advanced  to  $10  a  week  and  was  in  charge  of  the 
records  of  the  company,  then  kept  in  our  general  office.  He 
was  ambitious,  and  gave  up  the  $10  a  week  job,  and  went  back  to 
$8  a  week,  beginning  in  the  meter  department.  He  went 
through  the  meter  department,  learned  about  all  he  could  learn 
from  that  and  then  went  into  our  commercial  department  at  $17 
a  week.  Now  this  young  fellow  made  a  good  average,  and  he 
was  treated  fairly  by  the  company  in  the  meter  department.  A 
survey  showed  this:  he  had  never  had  even  a  common  school 
education;  he  had  no  executive  ability;  he  had  no  administra- 
tive ability;  he  had  no  initiative;  but  he  was  a  good  team 
worker,  he  was  absolutely  honest,  and  he  was  ambitious.  The 
question  asked  of  the  surveyors  was,  What  do  you  think  of  this 
young  man's  ambition?  He  wished  to  become  a  salesman,  yet 
had  no  aptitude  whatsoever  in  that  direction.  Apparently  his 
best  chance  lay  in  team  work  of  an  extremely  technical  and  non- 
commercial nature.  Now,  coming  back  to  his  education :  in  his 
school  examinations  he  went  from  about  60  per  cent  at  the  time 
of  this  inquiry  to  Tj  per  cent  plus  later  on.  The  people  employed 
by  the  company  to  examine  the  men  so  that  they  may  be  advanced 
as  rapidly  as  possible  into  higher  positions,  said  that  he  had 
apparently  a  large  amount  of  native  ability  to  acquire  an  edu- 
cation, but  had  never  had  the  chance,  and  that  the  school  was 
developing  this  latent  capacity  for  understanding  and  learning, 
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and  that  with  larger  development  he  had  a  very  good  prospect 
for  the  future.  The  card  made  out  for  this  test  case  presented 
a  perfect  picture  of  what  that  young  man  had  been,  what  he 
was,  and  what  his  prospects  were  for  the  future. 

Napoleon  used  to  say  that  it  was  the  man,  the  army  or  the 
general  who  possessed  the  last  bit  of  information  who  fought 
and  won  his  battles.  And  I  tell  you  to-day,  it  is  the  man 
who  possesses  not  alone  the  last  fact,  but  the  largest  fund 
of  general  information  upon  the  subject  which  he  represents, 
who  is  making  a  success  in  this  world.  And  so  it  is  for  you 
who  have  men  to  represent  you,  to  whom  you  desire  to  g^ve  the 
necessary  start,  to  take  them  and  fit  them  at  your  own  cost 
thoroughly  for  the  work  you  want  them  to  do. 

Mr.  Grant:  The  discussion  created  by  the  paper  has  been 
most  interesting  and  the  recommendation  made  to  the  Executive 
Committee  regarding  the  appointment  of  a  committee  on  Educa- 
tion and  Instruction  is  in  harmony  with  the  views  brought  for- 
ward. In  thanking  those  who  contributed  to  the  success  of  the 
paper  by  their  discussion,  the  author  would  like  to  add  these 
comments : 

Education  means  not  only  more  salary,  but  greater  efficiency, 
greater  value  to  the  institution,  work  done  more  easily,  and  con- 
sequently better  co-operation  and  contentment. 

One  of  the  speakers  although  stating  that  he  did  not  approve 
of  class  instruction  went  on  to  point  out  how  valuable  it  had 
been  in  a  particular  institution,  and  in  general  it  was  noticeable 
that  wherever  any  particular  method  of  imparting  instruction  was 
opposed,  the  speakers  before  concluding  made  some  remark  which 
showed  that  after  all  every  method  of  educating  central  station 
employees  has  its  place  and  is  valuable. 

If  I  may  be  permitted  a  personal  experience  I  would  like 
to  tell  you  how  eighteen  months'  work  in  the  Engineering 
Department  of  a  Central  Station  Company  proved  invaluable  to 
me  when  occupying  a  responsible  position  in  the  Commercial 
Department,  and  also  how  other  engineering  experience  was  also 
of  value.  Because  of  this  and  the  principle  which  is  involved, 
I  am  in  accord  with  the  idea  of  transferring  men  from  one  depart- 
ment to  another.  The  more  men  who  know  your  end  of  the  busi- 
ness the  easier  it  is  for  you  to  get  it  done;  and  to  know  the 
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difficulties  which  beset  the  other  fellow;  and  the  way  out,  is 
invariably  to  stretch  forth  the  helping  hand.  Reference  has  been 
made  to  the  guilds  and  apprenticeship  systems  which  in  older 
countries  made  for  thoroughness,  gave  each  individual  a  good 
idea  of  the  relation  of  his  work  to  that  of  his  co-workers,  and 
thereby  showed  the  necessity  for  close  co-operation.  We  are  told 
that  specialization  has  made  the  guilds  and  apprenticeship  sys- 
tems unnecessary ;  that  now,  each  man's  part  of  the  operation  is 
something  distinct.  We  should  rightly  refer  to  such  a  state  of 
affairs  as  super-specialization,  and  there  is  therefore  much  to 
be  said  in  favor  of  the  system  of  apprenticeship,  seeing  that  it 
not  only  teaches  thoroughness  and  efficiency  but  also  the  rela- 
tion of  the  parts  to  the  whole — a  proper  perspective. 

Dr.  Adam  Smith  was  one  who  strongly  disapproved  of 
apprenticeship  on  the  grounds  that  it  interfered,  not  only  with 
the  property  which  every  man  has  or  ought  to  have  in  his  Own 
labor,  but  with  his  liberty.  In  the  apprentice  system  of  trade 
education,  the  master  agrees  to  teach  and  the  apprentice  agrees  to 
diligently  learn,  and  to  serve  the  master  for  a  specified  time  so 
that  the  profit  on  his  labor  shall  net  a  fair  return  for  his  tuition. 
It  is  a  contract  pure  and  simple  and  may  be  made  fair  to  both 
parties,  in  which  event  Dr.  Smith's  arguments  would  be  void. 

From  France  comes  recent  news  that  an  exhibition  of  the 
work  of  apprentices  is  to  be  held  in  connection  with  efforts  which 
have  been  made  for  some  time  past'  to  encourage  their  system 
of  apprenticeship.  It  is  claimed  that  apprenticeship  has  the 
advantage  of  creating  a  greater  stability  in  the  employment  of 
the  youth  of  the  country,  and  it  is  confidently  expected  that  the 
result  of  these  efforts  in  favor  of  the  apprenticeship  system  will 
result  in  greater  national  prosperity.  This  may  not  seem  entirely 
to  the  question,  but  the  point  I  wish  to  make  is  that  a  man  who 
has  served  his  apprenticeship  considers  himself  entitled  to  special 
consideration  in  view  of  the  fact  that  he  is  a  trained  man,  and 
further,  that  he  has  paid  for  his  tuition.  This  brings  out  the 
further  questions,  Shall  employees  be  taught  in  the  Company's 
time  or  in  their  own,  and  shall  attendance  at  school  or  lectures 
be  compulsory  or  optional  ?  And  again,  Is  it  fair  to  the  Company 
to  have  to  stand  the  losses  while  endeavoring  to  learn  whether 
an  employee,  on  trial,  will  make  good? 
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Before  hiring  an  individual  as  motorman — ^and  the  same  con- 
dition is  imposed  in  connection  with  many  other  occupations — 
he  is  put  through  a  course  of  training,  and  in  his  own  time,  in 
order  to  detennine  whether  his  services  will  be  satisfactory. 
.  In  such  cases  the  losses,  if  any,  are  shared ;  the  man  giving  his 
time  and  the  Company  the  tuition.  If  it  has  cost  a  man  some- 
thing to  achieve  a  position  he  will  be  more  likely  to  appreciate 
it,  changes  will  be  less  frequent,  and  the  number  of  men  trained 
uselessly  will  be  considerably  reduced.  Training  is  necessary 
in  every  branch  of  central-station  service,  and  yet  the  new  man 
does  not  seem  to  recognize  this,  as  he  holds  a  position  only  until 
he  can  find  something  better.  The  elimination  of  effortless  instruc- 
tion and  the  award  of  diplomas  would  tend  to  weed  out  the  men 
who  do  not  intend  to  stay  in  the  business.  Central-station  edu- 
cational work  should  be  carried  on  in  such  manner  that  employees 
will  feel  compelled  to  attend  for  fear  of  losing  something  bene- 
ficial. This  will  dispose  of  the  question  of  compulsory  versus 
optional  attendance. 

The  Gas  Lighting  Department  of  the  Pacific  Gas  and  Elec- 
tric Company  (San  Francisco)  has,  under  the  excellent  manage- 
ment of  Mr.  W.  T.  Pease,  accomplished  this  much-to-be-desired 
end,  and  attendance  at  the  meetings,  which  are  held  after  work- 
ing hours  and  once  each  week,  approximates  98  per  cent  of 
the  possible.  I,  personally,  attend  these  meetings  at  every  oppor- 
tunity and  always  bring  away  something  of  benefit.  They  are 
held  in  a  restaurant  after  the  men — salesmen,  maintenance  men, 
fitters  and  office  staff — have  partaken  of  a  hearty  dinner  for 
which  they  pay  35  cents  each.  The  value  of  the  dinner  cannot 
be  emphasized  too  greatly,  and  the  men  do  not  then  have  to  dis- 
perse to  their  own  homes  before  the  meeting  is  held.  A  g^eat 
many  of  the  papers  presented  are  worthy  of  wider  audience. 

As  to  the  phases  of  work  which  might  be  taken  up.  These 
are  numerous  now  and  with  the  progress  of  the  industry  will 
become  still  more  so.  Just  as  rapidly  as  one  use  for  our  current 
is  discovered  we  hear  still  another  jar  asking  to  be  filled  with 
the  old  familiar  "juice."  Central-station  service  is  composite, 
and  limited  in  its  application  only  by  man's  ingenuity  and  skill. 

There  seems  to  have  been  some  misunderstanding  with 
regard  to  the  proposed  courses  of  study.  These  do  not  neces- 
sarily call  for  two  or  three  hours'  book  study  each  day,  although 
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if  this  were  so  it  would  do  the  individual  no  harm,  but  book 
knowledge  is  necessary  to  some  in  order  to  keep  up  to  date,  and 
to  others  who  through  lack  of  education  or  the  following  of 
different  occupations  earlier  in  life  have  now  to  make  such  extra 
effort  in  order  to  overcome  the  lead  of  others.  If  a  man  forgets 
what  he  has  read  or  studied,  as  one.  speaker  suggested,  it  is 
because  he  has  not  used  the  information  imparted.  That  knowl- 
edge is  useless  which  is  not  used  and  unless  it  is  used  will 
eventually  be  lost. 

The  Chairman  :  The  next  number  on  the  program  is  an 
explanation  by  Mr.  T.  C.  Martin,  of  New  York  City,  of  the 
proposed  Company  Section  Lecture  Bureau. 

Mr.  Martin:  Mr.  Henry  L.  Doherty  encouraged  me  to 
put  my  own  ideas  into  the  shape  in  which  I  jiow  present  them, 
merely  by  way  of  suggestion,  and  that  they  may  be  used  in  the 
actual  development  of  a  real  working  plan  under  this  tentative 
scheme.  The  ideas  came  a  month  or  two  ago,  just  as  I  was 
making  preparations  for  this  convention,  and  you  will  readily 
understand  that  I  have  not  done  much  with  them  in  the  interim, 
but  I  have  succeeded  in  getting  some  work  done. 

PROPOSED  NATIONAL  FXECTRIC  LIGHT  ASSOCIA- 
TION COMPANY  SECTION  LECTURE  BUREAU 

1.  Many  of  the  Company  Sections  after  the  first  burst  of 
enthusiasm  and  energy  find  it  difficult  to  maintain  interest,  or  to 
secure  or  pay  for  original  material  in  the  way  of  papers  and 
addresses.  Even  some  of  the  larger  Sections  have  elementary 
papers  by  members  which  can  hardly  give  any  new  information 
or  instruction,  and  do  not  carry  enough  authority  to  make  them 
attractive  to  the  membership  as  a  whole. 

2.  It  is  believed  that  the  educational  value  of  the  Sections, 
and  the  number  and  membership  of  the  Sections  can  be  increased 
by  the  foundation  of  a  Company  Section  Lecture  Bureau,  which 
each  season  shall  arrange  in  advance  for  a  course  of  lectures  to 
be  given,  free,  on  request,  before  Company  Sections,  so  that  a 
Section  can  be  sure  of  securing  first-class  outside  talent  for  its 
meetings,  either  to  supplement  its  own  local  talent,  or  even  to 
constitute  an  entire  program  sufficient  to  fill  the  season. 

3.  In  a  sporadic,  casual  way,  some  of  the  Class  D  manufac- 
turing companies  have  already,  through  their  employees,  pre- 
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sen  ted  papers  and  addresses  before  some  few  of  the  Company 
Sections,  and  it  is  proposed  to  develop  this  idea  into  a  system,  in 
the  belief  that  both  the  Class  D  members  and  the  Sections  will 
welcome  warmly  this  opportunity  of  getting  closer  together  in 
the  diffusing  and  exchange  of  information. 

4.  As  soon  as  the  plan  is  launched  formally,  or  earlier  in 
an  experimental  way,  each  Class  D  company  should  be  inviteri 
by  the  Association  to  prepare  one  or  more  lectures  or  papers 
to  be  presented  before  the  Company  Sections  that  would  like  to 
hear  them.  These  lectures  or  papers  are  to  be  on  new  and  inter- 
esting apparatus  or  inventions  or  on  electrical  questions  of  the 
day;  and  in  every  instance  should  be  prepared  by  the  best,  or 
best  known,  man  available  as  an  expert  in  that  branch  of  the 
art.  Wherever  easy  or  feasible,  the  author  should  himself  present 
his  subject,  but  as  this  will  not  be  possible  in  many  instances, 
the  plan  involves  the  preparation  of  the  paper  in  advance,  so  that 
through  the  Lecture  Bureau  it  can  be  read  by  some  one  else, 
preferably  connected  with  the  Class  D  company  as  a  local  engi- 
neer or  agent.  In  this  manner  a  paper  by  Elihu  Thomson,  Stein- 
metz,  Edison,  Paul  Lincoln,  Doane,  etc.,  could  be*  given  the  same 
evening,  or  the  same  week,  before  a  dozen  Sections  scattered  all 
over  the  country.  All  arrangements  and  assignments  must  be 
made  through  the  central  Lecture  Bureau  of  the  Association. 
Two  or  more  short  papers  could  be  given  in  one  evening,  if 
necessary. 

5.  All  papers  should  be  prepared  exclusively  for  the  Asso- 
ciation Sections.  None  of  them  should  be  printed  before  the  end 
of  the  season  by  the  member  Class  D  company  or  by  the  tech- 
nical press,  or  by  the  Company  Section  bulletins ;  but  fairly  brief 
abstracts  could  be  prepared  to  hand  out  for  publication.  This 
restriction  would  not  apply  to  the  discussions. 

6.  These  papers  should,  wherever  possible,  be  illustrated 
by  lantern  slides,  moving-pictures,  photos  or  charts,  but  it  is  not 
proposed  that  the  Class  D  member  shall  be  put  to  the  expense  of 
the  lantern.    These  can  usually  be  hired  locally  at  small  cost 

7.  The  papers  shall  have  as  little  of  the  advertising  feature 
about  them  as  possible.  The  advertising,  while  obvious,  should 
be  largely  inferential.  In  view  of  the  fact  that  already  8000 
or  9000  members  are  gathered  together  in  some  forty  Company 
Sections,  it  is  thought  that  many  Class  D  members  will  welcome 
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eagerly  the  opportunity  to  reach  such  audiences,  and  will  find 
the  expense  very  light  and  insignificant.  All  that  is  required  is 
the  working  out  of  a  system  of  the  kind,  and  it  is  believed  that 
its  establishment  would  give  an  enormous  but  legitimate  boom 
to  the  Company  Section  and  the  Class  B  membership. 

8.  The  Lecture  Bureau  should  be  under  the  management  of 
the  Secretary  of  the  Association  or  a  Lecture  Bureau  Committee, 
and  possibly  all  lectures  before  first  presentation  should  be  read 
at  headquarters  or  by  the  Committee,  as  in  the  case  of  Convention 
reports  and  papers. 

There  would  be  some  incidental  expense  in  carrying  the 
plan  out  each  winter.  It  would  need  a  person  to  watch  the 
machine  working,  meet  sudden  calls,  fill  unexpected  gaps  and 
carry  on  the  correspondence.  Perhaps  $1000  or  $1500  would  be 
required,  to  come  out  of  regular  funds  or  to  be  provided  through 
a  generous  endowment.  If  the  bulk  of  the  Proceedings  is  cur- 
tailed, it  might  be  explained  to  the  members  that  some  of  the 
money  thus  saved  is  being  spent  in  this  manner. 

9.  The  suggestion  is  made  that  the  operation  and  advan- 
tages of  the  Lecture  plan  be  limited  to  the  manufacturers,  etc., 
in  Class  D  membership.  This  would  probably  be  an  added 
incentive  to  belong  to  and  come  into  that  Class.  The  Company 
Sections  would  be  invited  or  requested  to  refer  to  the  Bureau  all 
offers  of  such  service  made  to  them. 

Both  in  the  preparation  and  the  presentation  of  these  notes 
I  have  found  that  they  met  with  very  warm  approval  and  accept- 
ance. Two  or  three  of  the  largest  of  the  manufacturing  compa- 
nies in  membership  have  expressed  their  desire  to  assist  and 
co-operate  with  the  Association  to  the  fullest  possible  extent  in 
carrying  out  the  plans  proposed ;  and  several  subjects  have . 
already  been  suggested  which  I  shall  attempt  to  develop  as  actual 
working  material  at  an  early  date  in  the  fall  season.  I  might 
mention  as  possible  topics  in  addition  to  those  I  have  already 
named,  and  going  beyond  the  merely  manufacturing  or  technical 
aspects  of  the  subject,  such  lectures  as  that  delivered  by  Mr. 
Rushmore  yesterday  evening  in  the  Public  Policy  meeting,  on 
The  Panama  Canal,  its  Construction  and  Operation.  I  have 
diought  of  the  lecture  g^ven  not  long  ago  by  Mr.  Edwards  of 
the  General  Electric  Company,  to  the  New  York  Electric  Society 
on  the  Applications  of  Electricity  upon  the  Farm,  a  lecture  for 
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which  the  society  has  received  many  applications,  and  which  has 
already  run  through  two  or  three  large  editions.  Mentioning 
what  I  think  to  be  of  great  interest  to  our  Company  Section,  Mr. 
Doherty  has  recently  devoted  a  great  deal  of  attention  to  the 
subject,  and  has  developed  some  highly  original  ideas  on 
thrift  in  the  industry  and  its  relation  to  central-station 
employees,  and  he  holds  himself  in  readiness,  at  the  service 
of  the  lecture  bureau  to  give  these  thrift  lectures  during  the 
coming  season  before  Company  Sections.  When  such  men 
are  willing  to  speak  for  us  I  think  we  need  have  no  fear  as  to 
the  future  of  our  educational  work.  Mr.  Edison  himself,  with 
the  co-operation  of  one  of  his  chief  engineers,  has  already  pre- 
pared a  very  interesting  lecture  on  the  Edison  storage  battery; 
and  that  lecture  has  been  delivered  with  great  approval  before 
some  of  our  Company  Sections,  the  lecturer,  in  one  instance, 
coming  as  far  as  Saint  Paul  to  deliver  it.  Mr.  W.  H.  Blood, 
Jr.,  vice-president  of  this  Association  has  prepared  in  the  last 
few  months  a  very  interesting  lecture  upon  the  Hydraulic 
Electric  Plants  of  the  Pacific  Coast,  which  has  been  delivered 
on  three  separate  occasions  before  our  Sections.  He  has  been 
requested  to  deliver  it  before  three  others ;  and  to  do  this  he  has 
neglected  his  own  business  for  the  time  being.  All  of  this,  of 
course,  requires  a  good  deal  of  planning  and  sch^ing,  just  as 
it  would  in  the  case  of  any  lecture  program  or  other  form  of 
entertainment.  Dr.  Elihu  Thomson  has  volunteered  his  services 
to  the  lecture  bureau  in  preparation  of  a  technical  subject,  and 
also  on  his  explorations  of  the  Far  West  to  determine  the  size  and 
texture  of  one  of  the  great  meteorites  which  fell  in  the  desert. 
I  could  mention  other  enticing  matter,  but  unfortunately,  my 
engagements  in  the  main  meeting  room  make  it  impossible  for 
me  to  remain  here.  I  wish  now  only  to  express  my  feeling  that 
we  have  here  a  great  opportunity  for  developing  to  a  very  high 
degree,  the  educational  work  to  which  this  Association  is  now 
committed  as  a  definite  policy.  It  began  largely  on  the  initia- 
tive of  Mr.  Doherty,  who,  as  I  say,  himself  developed  a  plan 
of  this  kind,  and  has  been  good  enough  to  give  my  still  very 
crude  ideas  his  warm  support  and  approval.  I  shall  be  glad 
indeed  if,  while  I  cannot  be  here,  the  subject  can  receive  some 
attention  at  this  meeting,  and  I  may  be  benefited  by  your  sugges- 
tions and  instructions,  and  even  by  your  destructive  criticism. 
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Mr.  H.  L.  D,ouerty,  New  York  City:  This  is  a  very 
important  Section  and  I  am  disappointed  that  I  do  not  find  this 
room  filled.  I  believe  the  Company  Section  is  the  backbone  of 
the  National  Electric  Light  Association;  it  is  the  Company  Sec- 
tion that  we  have  to  look  to  in  making  our  progress;  it  is'th^ 
Company  Section  that  can  do  the  most  effective  work,  in  bring- 
ing up  the  efficiency  of  central  stations,  in  bringing  up  the 
efficiency  of  the  men  employed.  Now,  I  hope  that  next  year  the 
men  in  this  room  will  make  a  special  feature  of  getting  up  a 
meeting  for  the  Company  Section  workers  that  will  be  the  biggest 
meeting  of  any  in  the  session. 

Mr.  Martin  was  kind  enough  to  try  to  give  me  the  credit  for 
his  lecture  bureau,  but  in  a  way,  it  is  not  my  idea,  it  is  Martin's 
idea.  He  is  the  man  who  started  it,  and  he  is  the  man  to  carry 
it  out  if  he  has  the  proper  support.  It  is  going  to  be  a  most 
effective  thing.  I  am  willing  myself  to  devote  a  certain  amount 
of  time  to  it,  and  I  believe  that  men  like  Mr.  Freeman,  Mr. 
InsuU  and  many  others  whom  you  regard  as  exceedingly  busy 
men,  men  who  are  busy,  and  whose  time  is  worth  lots  of  money, 
will  be  willing  to  go  out  and  lecture  to  our  Company  Sections. 
Mr.  InsuU,  I  might  tell  you,  by  the  way,  is  going  all  the  way  to 
Brooklyn  on  the  26th  to  lecture  before  the  Brooklyn  Section; 
and  when  you  can  form  Company  Sections  that  get  the  attention 
of  the  highest  type  of  men  in  the  industry,  no  central  station 
should  be  indifferent  to  the  advantages  of  that  phase  of  tlie 
matter.  Now  if  we  are  going  to  carry  out  this  lecture-bureau 
idea  effectively,  it  will  be  necessary  to  so  arrange  the  engage- 
ments that  a  lecturer  can  make  a  round  trip  under  comfortable 
conditions.  If  this  can  be  done,  I  believe  we  shall  get  many  of 
the  very  best  men.  You  will  pardon  me  for  the  suggestion,  but 
I  think  you  ought  here  at  this  meeting  to  pass  a  very  decided 
resolution  calling  this  matter  to  the  attention  of  the  Executive 
Committee,  and  asking  them,  if  it  meets  with  their  approval,  to 
give  it  immediate  attention  with  a  view  to  beginning  the  work 
at  once.  It  is  hard,  as  we  have  found,  to  maintain  interest  in 
the  Cwnpany  Section,  and  these  lectures,  whether  spoken  or  read, 
will  do  a  great  deal  to  suggest  topics  and  actually  keep  the  work 
going.  Now,  I  am  willing  to  go  further  than  that.  I  am  willing, 
as  one  of  the  members  of  the  National  Electric  Light  Associa- 
tion, to  recommend  to  the  Executive  Committee  that  it  appropri- 
voi.  1—12 
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ate  a  certain  amount  of  money  to  have  lectures  which  are  pre- 
sented by  local  men  at  local  Sections  given  elsewhere,  paying  the 
man  for  his  time  and  travelling  expenses.  Probably  many  of 
you  heard  the  lecture  which  was  given  here  the  other  night  by 
Mr.  Williams,  of  the  Northern  Colorado  Power  Company.  A 
great  many  people  have  heard  of  the  uses  to  which  electrical 
energy  can  be  put  on  a  farm.  Here  is  a  case  of  a  paper  stating 
and  showing  exactly  what  is  being  done,  how  much  power  it 
takes  to  pump  water,  and  do  the  various  sorts  of  work,  where 
and  how  the  apparatus  is  used.  The  vague  idea  is  helped  by  this 
lecture;  it  will  produce  business  for  every  central  station.  If 
there  is  enough  interest  in  this  to  carry  it  through,  I  for  one 
promise  my  hearty  support  and  co-operation. 

It  was  regularly  moved,  seconded  and  voted  that  the  reso- 
lution be  adopted. 

(Adjourned.) 
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THIRD  GENERAL  AND  EXECUTIVE  SESSION 


Thursday  Afterncmdn,  June  13 


The  Chairman,  Presiden-t  Gilchrist:  The  first  paper  this 
afternoon  is  on  "Some  Uses  ot  Metals."  Doctor  Whitney,  who 
prepared  the  paper,  is  not  able  to  present  it,  and  Mr.  Charles 
VV.  Stone,  Schenectady,  has  offered  very  kindly  to  read  it. 
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.  SOME  USES  OF  METALS 

The  purpose  of  this  paper  is  to  take  a  sort  of  inventory  of 
some  industrial  improvements  and  review  some  of  the  advances 
of  technical  research,  but  I  have  chosen  to  confine  myself,  for 
the  sake  of  brevity,  to  the  metallic  elements. 

I  assume  that  a  paper  read  before  this  Association  should 
deal  primarily  with  questions  of  electric  lightings  and  for  that 
reason,  while  considering  the  advance  in  engineering  and 
chemistry  which  makes  general  research  useful,  I  shall  use  elec- 
tric light  matters,  so  far  as  possible,  to  serve  as  illustrations. 
But  I  must  stray  as  far  afield  as  the  lights  themselves  must  go 
for  their  illuminating  energy — ^motors,  generators  and  trans- 
formers becoming  thus  fair  prey. 

As  an  art  like  the  electrical  art  advances  it  requires  relatively 
greater  and  greater  knowledge  to  create  improvements  in  it.  In 
its  early  stages  a  coil  of  wire  wound  about  an  iron  core  could  be 
easily  made  useful,  and  new  applications  of  this  combination  were 
introduced  very' rapidly.  Gradually  the  new  improvements  be- 
came of  second  order.  These  were  none  the  less  desirable,  but 
they  were  matters  of  more  or  less  detail  and  required  a  knowl- 
edge of  and  a  broadening  of  the  limitations  of  the  first  cruder 
solenoids.  The  insulation  of  the  wire  had  to  enter  a  period  of 
perfecting.  The  iron  core  began  to  submit  to  processes  of 
mechanical  alteration,  to  annealing,  subdividing  into  wire  or 
sheet,  enamelling,  insulating,  etc.,  and  then  in  turn  the  chemistry 
of  the  iron  itself  was  studied,  for  the  particular  purpose  of  this 
electrical  use.  The  applications  of  the  first  principle  grew  into 
the  thousands,  from  the  telegraph  relay,  the  generator  and  motor, 
the  telephone  and  the  transformer,  down  to  the  wireless  and 
X-ray  outfits.  Naturally,  new  inventions  on  these  lines  could 
and  did  come  best  from  men  who  had  learned  to  think  in  terms 
of  the  magnetic  field.  I  think  this  may  serve  to  illustrate  a 
general  trend  of  the  application  of  science  to  art  in  our  day. 
Specialists  are  employed  because  of  the  growing  complexity.  It 
is  possible  for  a  man  unskilled  in  a  particular  art  and  untrained 
in  science  to  make  fundamental  discoveries  and  inventions,  but 
the  teaching  of  German  experience  for  the  past  century  is  of  no 
value  to  us  if  we  do  not  recognize  the  dependence  of  the  world's 
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industries,  particularly  the  electrical  and  chemical,  upon  German 
philosophical  methods  of  study  and  research.  It  is  painful,  with 
our  sure  feeling  of  racial  inventive  power,  to  recognize  that 
practically  all  of  our  industry  is  based  on  apparatus  and  ideas 
first  worked  out  by  some  well-trained  and  industrious  foreigner, 
usually  in  some  quiet  and  stuflfy  German  laboratory.  But  such 
is  the  case.  Our  electric  generators  and  motors,  our  trans- 
formers, primary  cells  and  storage  batteries,  and  most  of  our 
electric  lights  are  of  German  origin.  They  were  each  the  result 
of  pioneer  work,  which  usually  at  first  showed  little  or  no  trace 
of  its  subsequent  practical  applicability.  In  cases  where  it  seems 
as  though  we  Americans  deserved  some  credit  for  inventions,  it 
will  be  found  that  what  we  have  done  is  usually  to  develop  into 
more  practical  form  an  idea  which  came  from  abroad.  There  is 
nowadays  little  or  none  of  that  kind  of  useful  invention  which 
consists  in  developing  in  a  few  hours  an  idea  which,  like. a  flash 
of  lightning  from  a  cloudy  sky,  lightens  the  horizon  in  an 
instant.  On  the  contrary,  just  as  in  the  past  in  Europe  funda- 
mental principles  have  been  the  product  of  extreme  and  extensive 
eflfort,  so  in  modern  specific  research  applied  to  the  electrical 
lines,  there  is  no  shorter  road.  The  way  is  still  the  old  one  of 
direct  and  continued  effort,  with  all  the  appliances  and  means  to 
boot.  This  is  well  illustrated  in  the  history  of  our  modem 
research  efforts. 

The  chemist  naturally  likes  to  analyze  even  an  engfineering 
situation,  and  probably  most  chemists,  in  looking  over  the 
pioneer  work  of  the  last  twenty-five  years,  would  be  tempted  to 
revert  to  our  original  material  alphabet,  the  chemical  elements. 
There  are  about  75  of  these  elements.  For  our  engineering 
purposes  we  may  even  exclude  the  non-metallic  elements,  so  as 
to  get  a  closer  view  of  the  residue.  We  naturally,  too,  look  at  the 
electric  light  industry  as  concerned  at  first  with  only  two  or  three 
of  these  elements ;  let  us  say,  with  copper  and  iron.  These  two 
are  surely  the  bone  and  sinew  of  the  industry.  They  are  the  two 
oldest  elements.  As  far  as  these  are  concerned,  Caesar,  Alex- 
ander, Moses  and  Abraham  might  have  used  electric  lights.  We 
are  so  accustomed  to  these  two  metals  that  we  question  the 
chemist  with  the  analytical  trend  when  he  tells  us  that  there  are 
other  metals  more  common  in  Nature's  storehouse  than  either 
of  these.    The  chemist  sees  the  little  group  made  up  of  these  two, 
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with  six  others,  constituting  the  total  metallic  assets  of  the 
world  down  to  our  own  century,  and  then  he  wonders  at  the 
amazing  fact  that  nearly  twice  as  many  new  metals  have  been 
introduced  into  the  industry  as  separate  metals,  in  the  last  single 
per  cent  of  the  total  time.  It  is  the  uses,  modifications,  purifica- 
tion and  alloying  of  these  metallic  elements  with  which  I  hope 
to  interest  you  at  first,  in  a  general  way,  because  of  their  bearing 
upon  the  electrical  advances. 

Copper  is  probably  the  progenitor  of  all  the  metals.  Pro- 
duction statistics  may  not  be  of  interest,  but  the  fact  that  great 
purity  is  of  prime  importance  is  worth  noting.  The  presence  of 
even  very  small  quantities  of  one  of  many  impurities,  greatly 
increases  the  electrical  resistivity  of  copper.  Fortunately,  the 
electrolytic  refining  methods  by  which  a  very  large  proportion 
of  our  supply  is  now  produced  give  a  metal  practically  pure. 
If  it  contained,  for  example,  one-tenth  of  one  per  cent  of  such 
common  impurity  as  arsenic,  the  C*R  losses  of  the  world  would 
rise  about  30  per  cent.  This  could  mean  one  hundred  to  three 
hundred  dollars,  at  one  cent  per  kw-hr.,  extra  loss  per  ton 
copper  annually,  or  correspond  to  the  tying  up  in  capital  of  two 
to  five  thousand  dollars  per  ton  of  copper.  Expressed  in  another 
way,  it  would  correspond  to  an  increased  capitalization  in  copper 
of  twenty  million  dollars  each  year  for  the  apparatus  made  by 
the  General  Electric  Company  alone.  No  one  thinks  of  using 
such  poor  copper,  but  perhaps  we  are  not  using  the  best.  If 
copper  at  96  per  cent  conductivity,  which  is  common,  were  used 
in  a  700-kw  machine  instead  of  loi  per  cent  conductivity,  which 
might  be  easily  obtained,  and  if  power  were  worth  one  cent 
per  kw-hr.,  the  resistance  loss  when  running  full  load  would  be 
over  10  cents  per  hour.  The  use  of  the  better  copper  could 
reduce  this  to  9^  cents  and  the  rate  of  saving  would  correspond 
to  6  per  cent  interest  on  a  capital  of  about  $700. 

There  are  many  factors  which  influence  such  a  situation, 
and  they  are  continually  shifting.  It  is  part  of  the  duty  of  the 
engineer  and  research  man  to  take  advantage  of  and  to  produce 
improvements. 

The  application  of  copper  in  the  brasses  and  bronzes  is  a 
field  by  itself.  The  requirements  in  this  field  are  in  many  cases 
severe,  and  are  perhaps  not  of  direct  interest  to  the  electrical 
engineer.     But  in  this  connection  it  might  be  worth  while  to 
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refer  to  hardened  copper,  not  because  it  is,  but  because  it  is  not. 
One  of  the  interesting  events  in  life  to  most  engineers  is  the 
arrival  of  the  inventor  with  the"  hardened  copper  and  the  lost  art 
of  Egyptians  or  Babylonians.  We  have  several  times  investigated 
such  coppers.  It  has  come  to  us  as  trolley  wheels  and  as  wire, 
as  axes  and  as  razors,  and  again  simply  in  lumps.  Thus  far 
it  is  interesting  only  as  a  diversion.  One  factor  seems  to  militate 
against  the  inventor  of  hardened  copper,  although  it  is  not  men- 
tioned here  to  discourage  him.  No  one  can  safely  assert  that  a 
copper  much  harder  than  steel  may  not  be  producible  (better 
assume  the  reverse),  but  a  fact,  which  is  also  of  importance,  is, 
that  unless  harder  than  the  best  razor  steel  it  could  not  expect 
to  compete  with  it  in  price,  as  long  as  its  basic  metal  costs  ten 
times  as  much  as  iron.  For  electrical  purposes  in  most  uses 
the  hardening  agents  so  greatly  increase  the  resistivity  of  the 
copper  as  to  be  prohibitive. 

Recently  a  step  of  great  importance  has  been  made  in  the 
casting  of  copper,  to  which  reference  should  be  made.  It  was 
formerly  impossible  to  obtain  a  cast  copper  having  the  density 
and  electrical  conductivity  of  the  drawn  pure  copper.  Now, 
through  the  use  of  boron,  which  itself  is  an  element  added  to 
the  group  of  available  isolated  elements  within  the  past  two  or 
three  years,  copper  may  be  cast  of  high  conductivity,  high  density 
and  freedom  from  blow-holes.  As  squirrel-cage  types  of  rotors 
are  already  cast  in  place  after  the  iron  is  assembled,  we  must 
prepare  for  other  innovations  along  this  line. 

In  the  electrical  industry  numberless  experiments  are  still 
being  carried  out  to  determine  the  effect  of  repeated  low  strains 
and  vibrations  upon  the  strength  of  copper,  so  as  to  do  away 
with  more  of  the  breaks  in  suspended  wires  and  cables.  Even 
the  presence  of  jute  cores  in  stranded  cables  is  being  studied,  as 
it  has  an  effect  all  its  own. 

Copper  is  also  being  alloyed  on  its  surface  to  reduce  wear, 
it  having  been  found  that  aluminum  bronze  may  be  produced  on 
copper  surfaces  which  resists  oxidation  even  at  a  red  heat,  and 
the  alloy  is  hard  enough  to  be  of  promise  in  a  number  of  ways. 
But  iron  is  the  engineer's  important  and  indispensable  metal, 
and  while  recognizing  the  possibility  of  being  prolix  and 
elementary,  I  want  to  recall  to  your  minds  the  modifications  of 
iron  in  which  we  are  interested.  They  are  getting  to  be  larger 
in  number  than  most  of  you  realize. 
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I  will  only  refer  in  passing  to  the  various  cast  irons  witli 
their  approximate  compositions  particularly  fitted  for  special 
work.  Heavy  castings,  such  as  some  of  our  large  turbine  bases, 
are  not  made  of  that  kind  of  iron  which  would  be  suitable  for 
castings  of  small  size  or  delicate  structure.  Cast  iron  resistance 
grids,  for  example,  require  special  iron.  Again,  we  know  that 
cast  iron  which  is  later  to  be  malleableized,  is  a  special  composi- 
tion, and  experiments  are  still  going  on  looking  to  the  further 
improvement  of  this  malleable  iron.  You  also  realize  that  cast 
steel  is  a  further  modification  of  iron  and  that  it  would  be  out 
of  the  question  to  use  cast  iron  for  the  uses  to  which  cast  steel 
is  put,  and  there  are  also  cast  steels  of  various  qualities.  Then 
the  wrought  iron  holds  a  field  of  its  own  which  none  of  the 
others  seem  capable  of  filling.  Knowing  purchasers  of  pipe, 
for  example,  will  demand  proof  of  the  existence  of  the  included 
slag  which  characterizes  this  material,  even  if  the  other  proper- 
ties are  essentially  the  same. 

The  immense  class  of  steels  is  growing  greater  every  day, 
and  many,  if  not  each  one  of  the  newcomers  fill  a  real  gap. 
To  even  name  them  all  seems  hopeless.  Among  the  tool  steels 
alone,  used  by  our  Company,  there  were  a  year  ago  i6  varieties. 
Carbon  steels  were  first  in  the  field  and  crucible  steel  has  been  a 
name  to  trade  on  for  years.  In  these  carbon  steels  the  amount 
of  carbon  was  usually  the  determining  factor  of  the  quality,  but 
the  presence  of  several  other  elements  was  long  known  to  be  of 
effect.  Just  at  the  critical  moment  when  boring  mills  and  lathes 
had  to  be  run  faster  and  also  to  take  larger  cuts  in  order  to  keep 
up  with  demands,  the  air  hardening  or  high-speed  tool  steels 
came  into  use  and  there  are  now  a  number  of  them.  Primarily, 
these  are  alloys  of  iron  with  a  little  carbon,  a  high  proportion  of 
tungsten  (lo,  15,  20  per  cent  and  more),  and  some  chromium. 
When  this  field  was  opened  and  it  was  seen  that  instead  of 
cutting  at  a  rate  of  25  or  30  pounds  of  chips  an  hour  on  a  lathe, 
a  good  tool  could  cut  75  or  100,  a  number  of  modifications  of 
the  earlier  formulae  appeared.  Here  again  I  only  wish  to  convey 
the  idea  that  practically  all  the  nietallic  elements  which  the 
chemist  had  discovered  were  tried  singly  and  in  pairs,  admixed 
to  iron  with  the  single  purpose  in  view  of  making  an  alloy  which 
would  stand  up  as  a  cutting  tool.  Certainly  these  alloys  have  all 
got  to  be  made  and  tested  again  for  other  uses  as  the  arts 
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advance.  Their  use  as  permanent  magnets,  such  as  meter 
magnets,  will  occur  to  you  at  once,  for  example. 

The  advent  of  the  electric  furnace  has  made  the  preparation 
of  iron  alloys  more  than  ever  attractive,  because  now  the  melting 
of  ^ven  very  refractory  mixtures,  such  as  those  high  in  molyb- 
denum, chromium,  tantalum,  titanium  or  tungsten,  is  relatively 
easy. 

It  may  not  be  out  of  place  to  state  that  at  present  there  are 
at  least  125  electric  furnaces  in  Europe  and  America  which  are 
producing  various  grades  of  high  quality  steel. 

I  think  the  analyst,  on  hurriedly  looking  over  the  research 
field,  would  be  inclined  to  say:  "Tell  me  what  metal  has  not 
been  alloyed  with  iron  to  make  a  useful  compound  and  I  will 
produce  a  useful  alloy  with  it ;  and  of  those  metals  not  yet  com- 
mercially obtainable  let  me  later  find  their  uses  in  iron."  I  will 
not  attempt  to  cover  this  point  completely,  but  will  consider  the 
discovered  uses  for  these  newer  metals  in  iron. 

Soon  after  aluminum  was  commercially  obtainable,  it  began 
to  be  used  in  most  of  the  foundries  and  steel  plants  and  served 
to  deoxidize  the  metal.  It  is  now  largely  used  for  this  purpose. 
Titanium,  which  used  to  be  a  bugbear  to  the  iron  producer,  was 
soon  tried  for  its  possibly  useful  effects  on  iron,  and  now  thou- 
sands of  tons  of  this  alloy  are  used  in  the  railroad  rails  of  this 
country.  This  very  interesting  metal,  titanium,  deserves  more 
attention  than  I  can  give  it  in  this  connection.  When  pure  it  is  a 
white  steel-like  element,  non-magnetic  and  malleable,  but  at  present 
the  production  of  it,  even  in  only  fairly  pure  form,  is  difficult 
and  expensive.  There  seems  to  be  plenty  of  its  ore  ready  when 
needed.  It  certainly  awaits  a  future  use,  if  one  may  judge  from 
the  history  of  our  other  metals.  Its  use  as  carbide  in  arc  lamps 
is  a  promising  one,  and  thousands  of  arc  lights  owe  most  of 
their  brilliancy  to  the  titanium  contained  in  the  so-called  magne- 
tite electrodes.  Recent  investigation  has  shown  that  white  flame 
arcs  of  carbon  electrodes,  which  contain  titanium  salts,  can  be 
produced  of  very  high  efficiency,  and  this  whole  field  is  being 
rapidly  covered  by  research. 

Chromium,  which  has  been  available  as  a  metal  only  since 
the  advent  of  cheap  aluminum,  by  the  use  of  which  it  is  reduced 
from  its  oxide,  has  already  been  mentioned  as  an  apparently 
necessary  component  of  most  high-speed  steels.    It  has  other  uses 
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also.  Tons  of  it  are  used  in  alloys  with  iron,  nickel,  manganese, 
etc.,  as  nichrome,  calorite,  etc.  These  alloys  have  superseded 
most  other  resistance  material  for  heating  devices,  rheostats,  etc. 
While  they  have  very  high  specific  resistance,  they  also  with- 
stand prolonged  operation  at  red  heat  in  the  air. 

In  this  way  we  see  also  very  modem  use  for  the  metal 
manganese,  which,  like  chromium,  has  only  been  obtainable  as 
metal  by  means  of  the  reductk>n  of  its  oxide  by  aluminimi. 

Vanadium  is  another  very  recent  metal.  In  fact,  few  people 
have  ever  seen  even  approximately  pure  vanadiimi.  Its  alloy 
with  iron  is  easily  produced,  but  the  metal  itself  has  been  only 
little  studied.  Together  with  several  other  rare  metals,  it  was 
isolated  and  tested  for  incandescent  filament  material  a  few  years 
ago,  but  was  not  found  equal  to  some  of  the  other  metals  for 
this  purpose.  It  seems  probable  that  the  quantity  of  this  metal 
to  be  obtained  as  ore  may  never  be  great  enough  to  permit  of 
such  an  extensive  use  as  the  metals  aluminum,  chromium, 
manganese,  tungsten,  etc.,  permit,  but  fortunately  its  presence  in 
high-grade  spring  steels  is  required  to  only  a  small  degree. 

Molybdenum,  which  is  another  metallic  element  of  which  we 
could  now  have  hundreds  of  tons  if  we  wished,  has  found  use 
in  iron  alloys  in  the  case  of  magnet  steel,  as  it  makes  a  mag- 
netically hard  alloy,  suitable  for  permanent  magnets.  Tungsten 
is  often  used  to  replace  it  for  this  purpose.  During  the  attempt 
to  produce  pure  tungsten  and  to  draw  it  into  wire,  a  great  deal 
of  work  was  carried  on  in  the  Research  Laboratory. 

Before  the  tungsten  wire  was  a  commercial  possibility,  the 
molybdenum  wire  was  used  in  the  paste-process  type  of  timgsten 
lamp  to  support  the  tungsten  filaments.  Thus  both  tungsten  and 
molybdenum  are  now  used,  not  only  as  iron  alloys  in  tool  and 
magnet  steels,  but  also  in  the  pure  state,  in  incandescent  lamps. 
There  are  not  many  other  new  metals,  and  what  there  are  have 
been  gone  over  carefully  for  the  electric  light  industry.  They 
have  been  tested  as  incandescent  and  arc  material,  with  various 
results.  Thorium,  uranium  and  zirconium  practically  complete 
the  list.  These  metals  are  too  easily  volatilized  or  melted  to 
serve  as  filaments.  They  or  their  compounds  may  well  find  use 
in  arc  electrodes  or  in  special  alloys. 

Boron  and  silicon  are  two  relatively  young  elements,  and 
they,  too,  have  already  been  added  to  the  great  central  element 
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iron,  although  they  are  not  classed  as  metals.  Commercial  use 
has  not  yet  been  demonstrated  in  the  case  of  boron  in  iron  and 
the  cost  of  the  element  itself  is  still  quite  high,  but  a  use  is  prob- 
ably "on  the  lap  of  the  gods."  On  the  other  hand,  there  seem  to 
be  plenty  of  the  boron  ores  and  the  cost  of  reduction  to  the 
element  will  doubtless  be  lessened. 

The  whole  electrical  industry  is  now  tied  to  the  silicon-iron 
alloy.  The  highest  grade  transformers  make  use  of  an  alloy 
of  about  4  per  cent  silicon.  Silicon  itself  is  derived  from  the 
reduction  of  sand  by  carbon  in  an  electric  furnace  and  is  now 
made  in  large  quantities  at  Niagara  Falls.  Its  effect  on  iron  is  to 
greatly  increase  the  resistivity,  which  in  turn  reduces  that  part 
of  the  core  loss  due  to  eddy  currents  induced  in  the  iron,  and  its 
presence  also  reduces  the  energy  lost  in  the  magnetic  hysteresis. 
If  the  cores  of  the  transformers  sold  by  the  General  Electric 
Company  last  year  had  all  contained  the  high-grade  common 
iron,  as  used  to  be  the  case,  instead  oi  the  silicon  alloy  now 
largely  used,  the  additional  loss,  when  they  were  all  operating, 
would  correspond  to  about  $15,000  per  day  at  the  lo-cent  rate. 
This  insidious  type  of  loss  will  always  be  an  object  of  attack  by 
the  experimenter,  because  it  seems  absolutely  unnecessary.  No 
one  knows  that  a  magnetic  hysteresis  must  exist;  we  simply 
know  that  it  does  exist,  and  moreover,  that  it  is  being  continually 
reduced  by  discovery.  I  call  it  an  insidious  loss  because  it  is 
going  on  all  the  time  and  doing  no  good.  It  is  not  quite  like 
the  resistivity  of  copper,  because  the  latter  has  definite  value, 
dependent  upon  the  temperature.  By  excessive  purification,  we 
can  get  a  copper  having  a  minimum  energy-loss  which  is  appar- 
ently fixed,  but  at  present  the  magnetic  hysteresis  value  of  iron 
seems  reducible. 

While  I  have  tried  to  show  how  practically  all  our  newly 
isolated  metals  have  already  found  very  useful  fields  in  the  single 
companionship  of  iron,  I  have  not  taken  up  the  myriads  of  alloys 
now  possible  when  two  or  more  of  the  newer  metals  are  com- 
bined. This  seems  a  very  fertile  field,  and  since  the  properties 
of  new  alloys  can  usually  not  be  predicted  from  those  of  the 
components,  we  are  sure  to  find  something  new.  Perhaps  monel 
metal,  the  alloy  of  copper  and  nickel,  illustrates  this  point,  but 
among  others  I  have  seen  a  cobalt-chromium  alloy  used  in  place 
of  steel  for  knives,  ^tc.    As  it  cannot  rust,  there  may  be  consider- 
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able  use  for  it.  Evidently  the  uses  for  cobalt  itself  will  quickly 
increase  when  the  price  reaches  that  of  nickel,  as  in  at  least  some 
uses  they  are  interchangeable. 

In  order  to  make  the  possibilities  still  greater  with  new 
alloys,  the  electric  furnace  methods  have  received  a  number  of 
improvements  in  the  past  few  years.  You  are  doubtless  familiar 
with  the  two  general  types  of  electric  furnace,  such  as  used  for 
steel  work — ^the  arc  type  and  the  induction  type;  but  perhaps 
nearly  as  important,  because  more  flexible  and  available  to 
experiments,  are  the  small  furnaces  in  which  a  few  ounces  of 
any  conceivable  alloy  may  be  produced.  When  a  pot  furnace 
which  could  only  melt  copper  with  difficulty  and  usually  could 
not  melt  pure  iron  at  all,  was  the  limit,  there  was  not  much 
chance  for  studies  of  special  alloys  of  high  melting-point,  nor 
for  alloys  which  easily  oxidize,  nor  yet  for  those  which  com- 
bine with  carbon,  as  most  of  them  do.  Nowadays  we  have  the 
electric  vacuum  furnace,  which  carries  us  several  hundred 
degrees  higher  than  before.  Beyond  this,  for  many  purposes, 
there  is  the  furnace  or  crucible  which,  operating  in  hydrogen  or 
in  nitrogen  and  heated  hy  a  coil  of  tungsten  or  molybdenum  wire, 
lets  us  melt  practically  anything.  At  present  this  type  of  furnace 
is  limited  only  by  the  material  of  which  the  crucibles  are  made 
and  can  easily  be  carried  up  to  a  temperature  at  which  all  the 
well-known  refractories  much  too  easily  melt.  When  one  reflects 
that  our  industries  have  always  depended  on  what  could  be  done 
below  a  temperature  of  about  1600  degrees  C. ;  that  our  porcelain 
mixture,  as  well  as  our  alloys,  our  metallurgical  processes  and 
all  our  applications  of  heat,  have  been  influenced  by  this  upper 
limit,  we  look  forward  with  interest  to  the  effects  which  may  be 
produced  by  making  available  in  the  next  few  years  a  tempera- 
ture at  least  500  degrees  higher.  Fundamentally  new  results 
ought  to  be  anticipated. 

It  is  natural  to  expect  specific  illustrations  of  use  in  such 
cases.  One  which  can  be  easily  appreciated  may  be  outlined  in 
a  few  words.  As  many  alloys  as  practicable  are  now  being  care- 
fully studied  as  to  their  properties.  Many  of  them  have  never 
been  made  before.  Among  the  properties  to  be  determined  are 
the  malleability  and  ductility,  the  expansion  coefficient,  the 
electrical  and  thermal  conductivities,  the  oxidation  when  heated 
in  air,  the  melting-point,  etc.     Such  data  will  serve  many  use- 
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ful  purposes.  For  example,  those  having  practically  the  expan- 
sion coefficient  of  glass  may  be  tested  for  leading-in  wires  to 
incandescent  lamps,  to  displace  platinum.  Those  having  highest 
thermal  resistivity  are  being  tested  for  use  in  electric  cooking 
devices,  such  as  oven  throats,  where  loss  by  metallic  conduction 
is  considerable.  This  class  of  data  is  extremely  valuable,  and  the 
acquirement  of  it  by  someone  could  hardly  be  postponed  longer. 
The  properties  are  being  plotted  in  curves  and  surfaces.  For 
example,  three-component  alloys  are  being  plotted  so  that  the 
possible  resulting  properties  are  made  to  appear  like  the  elevation 
lines  on  a  contour  map  or  the  isothermals  on  the  weather  map. 
If,  then,  we  are  looking  for  the  composition  corresponding  to 
the  extreme  in  any  property,  we  can  find  it  just  as  one  locates  a 
hill  on  a  contour  map  or  a  storm  center  on  a  weather  map. 

One  very  simple  and  interesting  application  of  these  high 
temperature  furnaces  has  been  in  the  production  of  artificial  dies 
for  drawing  wire  of  different  kinds.  It  is  well  known  that  steel 
and  chilled  iron  draw-plates  are  easily  worn  out,  and  that 
diamonds  for  wire  drawing  are  available  only  at  very  small  sizes 
and  are  very  expensive.  By  the  use  of  compressed  and  pure 
alumina,  dies  of  any  size  may  be  easily  made,  and  being  prac- 
tically sapphire,  they  are  very  durable.  After  being  formed  as 
porcelain  is  formed,  it  is  necessary  only  to  heat  them  to  about 
2000  degrees  C,  to  produce  the  requisite  density.  Undoubtedly 
the  use  of  such  high  temperature  furnaces,  which  for  a  time 
may  be  confined  to  small  units  and  particularly  desirable  materials, 
can  ultimately  be  extended  to  produce  any  porcelain-like  materials 
of  any  degree  of  hardness  or  permanency  against  attack  by 
reagents. 

After  nearly  eight  years  of  work  on  tungsten  in  connection 
with  its  availability  as  incandescent  lamp  filament  material,  and 
when  finally  the  earlier  processes  of  squirting  the  powdered 
tungsten,  mixed  with  some  kind  of  paste,  were  done  away  with, 
we  had  reached  what  seemed  the  simplest  form  of  the  material 
and  the  best  method  of  procedure.  We  had  then  such  a  fund 
of  experience  and  knowledge  of  the  properties  of  this  metal  that 
we  were  forced  to  try  it  in  other  fields  than  in  incandescent  light- 
ing. This  work  is  still  going  on.  It  has  such  a  high  melting- 
point  that  it  will  certainly  replace  platinum  for  many  uses.  At 
present  it  is  being  used  for  X-ray  tube  targets  and  for  contacts  in 
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many  types  of  electric  arcing  devices,  vibrator  contacts,  relays, 
etc.  Many  thousands  of  such  contacts  are  going  into  automobile 
apparatus  at  present.  Owing  to  its  very  high  specific  gravity, 
tungsten  should  mark  a  stride  in  advance  in  ballistics;  it  is 
nearly  twice  as  heavy  as  lead  and  is  being  given  tests  in  pro- 
jectiles. It  is  so  little  attacked  by  corrosive  agents  in  general, 
such  as  acids,  that  when  large  vessels  can  be  cheaply  made  of 
it,  new  uses  will  be  found  for  it  in  chemical  works,  etc.  Its  use 
in  special  tools,  particularly  where  iron  is  unsuited  because  of 
its  rusting,  is  quite  promising. 

The  Chairman:  Doctor  Whitney's  paper  is  open  for  dis- 
cussion. 

DISCUSSION 

Mr.  C.  E.  Bogardus^  Seattle:  How  many  of  the  different 
lines  of  science  are  bound  together  in  the  use  of  a  metal.  First, 
the  chemist  who  discovers  it,  then  the  metallurgist  who  finds 
some  use  for  it;  the  manufacturer  who  makes  it  into  machinery 
or  the  electrician  who  puts  it  to  electrical  use ;  then  the  capitalist 
who  builds  up  the  business  of  selling — all  are  bound  together  by 
the  metal.  The  idea  of  electrical  progress,  with  its  possibilities, 
is  especially  interesting  to  us  Westerners.  We  have  so  much 
copper  out  here  on  the  Coast  and  in  Alaska  that  we  feel  that 
with  the  development  in  electrical  lines  which  is  going  on  it 
will  do  a  great  deal  for  us.  But  there  is  one  thing  in  regard 
to  the  electrical  furnace  that  will  have  to  be  changed  to  a  certain 
extent  for  development.  The  idea  up  to  to-day  of  so  many  who 
have  been  working  on  an  electrical  furnace  for  the  refining  of 
ores,  has  been  the  point  of  heat.  We  have  thought  that  if  we 
could  get  the  heat  we  should  have  all  that  was  necessary  to 
handle  ore  of  any  kind.  But  that  is  just  the  starting  point. 
The  heat  is  necessary,  of  course,  in  handling  ores,  but  there 
have  been  many  failures  in  that  very  line  by  men  who  were 
not  metallurgists  and  who  do  not  realize  the  value  of  metallurgy 
or  chemistry  as  applied  to  electrical  work.  I  have  in  mind 
one  man  who  is  working  on  this  problem.  He  has  interested 
some  people  by  his  broad  statement :  "We  are  going  to  treat  gold, 
silver,  lead,  copper  and  zinc  ore;  we  are  going  to  melt  it  and 
draw  off  the  lead  from  one,  the  copper  from  another,  the  zinc 
from    another,    the    gold    from    another    and    the    silver    from 
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another."  It  is  very  easy  theoretically,  but  it  does  not  work 
out  in  practise.  Gentlemen,  the  possibilities  for  the  electrical 
furnace  are  great,  but  only  if  the  chemist,  the  electrician  and 
the  metallurgist  work  together. 

One  gain  in  the  development  of  the  electrical  furnace  which 
will  be  of  great  benefit  to  the  electrical  field  will  be  the  purity 
of  the  metal  which  can  be  obtained  for  use  in  electrical  work. 
To  get  the  least  little  fraction  of  a  per  cent  beyond  a  certain 
point  in  the  purity  of  a  metal  makes  its  cost  extremely  high, 
but  we  shall  yet  have  to  work  through  that  point. 

An  idea  has  come  to  me  in  regard  to  new  metals  and  their 
possibilities.  Many  of  the  Association  members  here  are  Eastern 
men  and  possibly  do  not  realize  what  Alaska  really  is.  The 
field  there  is  just  beginning  to  define  itself,  and  it  is  an 
immense  field  with  enormous  possibilities.  We  have  just  begun 
to  open  up  the  "prospects"  of  copper  in  Alaska  and  to 
produce  copper  from  there.  Last  year  we  mined  one  per 
cent  of  the  copper  output  of  the  United  States,  and  we  are 
just  getting  started,  but  that  one  per  cent  put  Alaska  number 
seven  among  copper-producing  countries.  Now  we  have  found 
tungsten  associated  with  tin  up  around  the  Seward  Peninsula. 
Tungsten  is  becoming  very  valuable  through  other  fields  of 
endeavor  and  as  I  say,  the  Alaska  field  is  hardly  touched.  The 
ordinary  prospector  knows  very  little  in  regard  to  the  metals 
outside  of  gold,  silver,  lead  and  copper.  You  are  all  interested 
in  the  finding  of  the  newer  elements;  would  it  not  be 
a  great  advantage  if  the  Association  could  take  up  some 
proposition  for  having  a  small  collection  made  of  the  rarer  metals 
in  which  you  are  especially  concerned  and  have  it  exhibited  in 
the  Chamber  of  Commerce  here,  or  in  some  place  where  Alaskan 
prospectors  could  see  it?  They  want  to  find  these  new  metals, 
but  they  know  nothing  about  them.  If  they  could  have  descrip- 
tions or  small  specimens,  there  would  be  many  to  look  for  them, 
and  it  is  only  by  the  prospector  that  they  are  going  to  be  found. 
The  metallurgist  does  not  find  the  metal  in  the  field.  The 
prospector  does  that.  You  have  got  to  depend  upon  the  pros- 
pectors, and  where  they  recognize  only  gold,  silver,  lead  and 
copper  they  are  not  looking  for  the  others.  They  are  looking 
now  for  platinum,  and  just  this  past  year  there  has  been  quite 
a  bit  found  in  Alaska.     You  may  remember  that  a  few  years 
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ago  one  of  the  wealthy  Denver  mining  men  sent  out  specimens  . 
of  the  uranium  metals  and  asked  prospectors  to  find  them. 
That  aroused  more  interest  in  uranium  than  had  been  felt  in 
years,  and  I  think  that  good  results  might  be  obtained  by  edu- 
cating the  prospectors  of  Alaska  to  these  rarer  metals  with 
which  they  are  not  yet  acquainted.  They  will  find  them,  for 
they  are  in  Alaska.     [Applause.] 

Mr.  Stone:  I  think  there  is  a  great  deal  in  what  the  pre- 
vious speaker  has  stated  about  educating  prospectors  to  new 
metals.  Our  calculations  are  based  upon  the  price  of  metals 
as  they  can  be  obtained.  We  do  not  know,  without  experiment- 
ing, what  can  be  done  with  metals,  and  unless  we  have  a  big 
source  of  supply,  we  are  apt  to  drop  all  investigation. 

Another  point  brought  out  by  the  paper  and  its  discussion 
is  that  the  introduction  of  new  processes  for  making  alloys  is 
most  difficult.  Doctor  Whitney  speaks,  for  instance,  of  boron. 
Every  foundryman  will  oppose  experiments  with  boron,  saying 
you  will  heat  the  metal  to  a  point  where  it  will  be  burned  beyond 
usefulness,  but  we  have  succeeded  at  our  plant  in  producing 
copper  castings  of  the  highest  degree  of  conductivity  by  getting 
the  metallurgist  and  the  chemist  to  work  together.  Doctor 
Whitney  mentions  the  coating  of  copper  with  an  alloy  of 
aluminum  which  makes  it  non-corroding.  It  is  called  calorizitig, 
and  its  usefulness  is  slowly  being  found  out.  We  are  now  trying 
it  on  soldering  iron.  With  this  coating  we  can  increase  the 
amount  of  heat  nearly  four  times. 

The  use  of  tungsten  in  X-ray  tubes  has  opened  up  a  new 
field  of  endeavor.  Previously,  the  limitation  in  X-ray  work  was 
the  melting  point  of  the  platinum,  but  the  limiting  point  to-day 
is  the  melting  point  of  the  glass  surrounding  it.  We  can  now 
take  better  pictures,  and  the  indications  are  that  we  shall  soon 
be  able  to  take  moving-pictures  by  X-ray,  while  by  the  use  of 
bismuth  salts  can  see  the  entire  process  of  digestion,  something 
that  could  not  be  done  before  the  introduction  of  tungsten. 
[Applause.] 

The  Chairman  :  The  next  number  is  the  report  of  the  Com- 
mittee on  Street  Lighting,  by  Mr.  J.  W.  Lieb,  Jr.,  of  New  York 
City,  Chairman. 
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REPORT  OF  STREET  LIGHTING  COMMITTEE 

INTRODUCTION 

The  Committee  on  Street  Lighting  of  this  Association  was 
created  to  be  of  assistance  to  the  member  companies  in  the 
solution  of  the  problems  arising  in  connection  with  the  lighting 
of  the  public  streets  by  electricity — whether  those  difficulties  are 
of  an  economic  or  of  a  technical  nature.  No  consideration  of  the 
subject  would  be  complete  which  did  not  treat  of  bpth  these 
phases,  and  it  is  the  inter-dependence  of  these  features  which  has 
made  the  work  assigned  to  the  committee  one  of  peculiar  diffi- 
culty. Were  the  problem  purely  one  of  the  physics  of  illuminat- 
ing engineering,  in  which  the  facts  are  capable  of  being  expressed 
in  definite  values  and  the  data  can  be  arrayed  strictly  on  lines 
of  unit  values  or  equivalents,  the  approach  from  the  purely 
technical  viewpoint  would  be  easy,  and  the  path  to  be  followed 
less  strewn  with  difficulties.  In  matters  of  illumination,  however, 
and  street  lighting  forms  no  exception  to  the  rule,  the  problem 
assumes  also  economic  features  with  side  excursions  into  the 
paths  of  esthetics,  physiology  and  even  of  psychology. 

It  is  in  the  difficulty  of  expressing  and  of  comparing  illumi- 
nating values  and  effects  directly  in  known  physical  units  or 
equivalents,  where  these  several  factors  individually  or  in  com- 
bination are  operative,  that  the  complexity  of  the  problem 
becomes  apparent. 

The  difficulty  of  giving  adequate  consideration  to  such 
important  local  features  as  the  environment  of  the  source  of 
illumination,  character  of  the  buildings  facing  the  street,  the 
material  and  condition  of  the  sidewalks  and  roadway  surface  and 
the  presence  of  trees  or  pther  street  obstructions,  makes  it  well- 
nigh  impossible  to  present  a  satisfactory  basis  of  comparison 
between  the  effective  light  emission  of  different  sources  and  their 
different  values  in  providing  adequate  street  illumination.  The 
situation  becomes  still  more  complicated  when  it  is  a  matter  of 
assigning  a  comparative  value  to  the  physical  operating  causes 
in  terms  of  the  physiological  effects  produced. 

Before  entering  into  a  general  discussion  of  the  compara- 
tive value  of  illuminants  and  a  consideration  of  the  specifica- 
tions which  should  govern  them  in  framing  a  street  lighting 
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contract,  it  may  be  well  to  consider  tlie  attitude  which  previous 
committees  of  this  Association,  assigned  to  this  subject,  have 
taken. 

HISTORICAL 

Previous  to  the  year  1894,  tlie  type  of  arc  lamp  in  general 
use  was  the  open  arc,  which,  for  street  illumination,  was  gen- 
erally of  the  series  type,  usually  continuous-current.  It  was  com- 
mercially designated  as  a  "2000-candle-power"  lamp,  but  the 
necessity  having  arisen  for  a  definite  and  authoritative  pronounce- 
ment which  would  define  the  lamp  more  specifically,  a  committee 
of  this  Association  presented  a  report  to  the  Seventeenth  Con- 
vention, held  in  Washington  in  1894,  recommending  the  fol- 
lowing preamble  and  resolution,  which  was  adopted  by  the 
Association : 

"Recognizing  the  difficulty,  if  not  impossibility,  of  measuring  with 
any  degree  of  accuracy  the  illuminating  power  of  the  arc  lamp,  and  the 
great  necessity  for  a  more  precise  definition  and  statement  of  the  obliga- 
tions of  the  producer  of  electricity  for  illuminating  purposes  to  the  con- 
sumer thereof,  be  it 

"Resolved,  That  in  the  opinion  of  this  Convention  what  is  ordi- 
narily known  as  a  2000-cp  arc  lamp  is  one  requiring  on  the  average  450 
watts  for  its  maintenance,  the  measurements  being  made  at  the  lamp 
terminals,  where  no  sensible  resistance  is  included  in  series  with  the  arc. 
In  case  such  resistance  is  used,  it  must  be  excluded  in  the  measurement 
of  the  voltage." 

These  resolutions  applied  strictly  to  the  two  standard  types 
of  continuous-current  arc  lamps  which  were  the  only  types  then 
in  commercial  use;  the  several  continuous-current  and  alter- 
nating-current enclosed  types  of  arc  lamps  did  not  appear  in 
sufficient  numbers  to  be  a  factor  in  the  street-lighting  industry 
until  1899  and  1900.  On  their  advent  difficulties  soon  arose  in 
making  comparisons  of  illumination. 

At  the  Thirtieth  Convention,  held  in  Washington,  D.  C, 
in  1907,  a  committee  to  consider  specifications  for  street  lighting 
presented  a  carefully  prepared  report  in  which  this  matter  was 
thoroughly  discussed  and  definite  watt  ratings  were  adopted  for 
the  several  standard  types  of  continuous-current  series  open  arcs, 
continuous-current  and  alternating-current  series  enclosed  arcs, 
and  the  magnetite  type  of  luminous  arc,  which  had  just  made  its 
appearance.  No  attempt  was  made  at  that  time  to  cover  the 
several  types  of  flame  arcs  which  had  already  received  consider- 
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able  application  in  Europe,  but  had  not  made  much  progress 
in  this  country. 

The  committee  laid  down  certain  specifications,  on  the  basis 
of  which  the  illimiinating  values  of  the  several  types  were  to  be 
determined,  but  definite  figures  were  not  obtained  until  the  fol- 
lowing year  (1908),  when,  as  a  result  of  extensive  tests  made 
in  various  parts  of  the  country  on  lamps  operating  under  first- 
class  service  conditions,  a  series  of  so-called  X  values  was 
obtained,  the  value  of  the  light  sources  being  expressed  in  terms 
of  the  illumination  given  by  a  standard  incandescent  lamp  of  16 
candle-power  placed  at  i/X  of  the  distance.  These  X  values  are 
reported  in  the  Proceedings  of  the  1908  Convention  of  the 
National  Electric  Light  Association. 

While  it  was  appreciated  that  it  would  be  impossible  to 
arrive  at  absolute  values  for  the  various  lighting  units,  it  was 
deemed  expedient  to  attempt  at  least  an  approximate  basis  of 
comparison,  to  be  modified  from  time  to  time  as  the  development 
of  the  new  types  of  illiuninants  and  the  art  of  photometry 
advanced. 

An  analysis  of  the  data  collected  confirmed  the  impression 
of  the  1907- 1908  committee  as  to  the  impracticability  of  an  abso- 
lute average  foot-candle  rating,  and  it  was,  therefore,  decided  to 
group  the  lamps  broadly  into  certain  classes  and  set  a  mean-foot- 
candle  value,  giving  weight  to  the  several  factors  which  have 
an  important  bearing  on  the  relative  illuminating  values  of  the 
different  units.  For  instance,  comparing  the  7.5-ampere,  alter- 
nating-current, enclosed  arc  lamp  with  the  9.6-ampere,  continu- 
ous-current, open  arc  lamp,  the  following  average  foot-candle 
values  were  obtained  at  a  distance  of  250  feet: 

7.5  Ampere  Alternating-Current  Enclosed  Arc 
Highest  Lamp  Lowest  Lamp  Average 

.0064  .0036  .0046 

9.6  Ampere  Continuous-Current  Open  Arc 
Highest  Lamp  Lowest  Lamp  Average 

.0100  .0031  .0057 

Treated,  as  it  was,  purely  on  a  foot-candle  basis  in  this 
comparison,  the  open  arc  apparently  had  the  advantage.  It 
had,  however,  an  inherent  characteristic  of  climbing  to  an 
abnormally  high  valtus  and  suddenly  dropping  to  a  low  value 
and,  while  the  minimum  light  might  be  sufficient  at  a  point 
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midway  between  lamps,  the  sudden  change  from  high  to  low 
intensity  in  many  cases  could  not  be  compensated  for  by  the 
eye  with  sufficient  rapidity  to  make  the  light  adequate  to  avoid 
a  possible  accident,  especially  in  the  case  of  a  rapidly  moving 
vehicle.  The  effect  of  eye  fatigue  was  further  intensified  by  the 
relatively  high  intrinsic  brilliancy  of  the  source  and  the  con- 
centration of  the  light  in  the  immediate  vicinity  of  the  lamp. 
The  contention  that  this  could  be  considerably  reduced  by  placing 
the  open  arcs  40  or  50  feet  high,  while  true,  was  impracticable 
in  many  cases. 

The  open  arc,  as  ordinarily  installed,  was  also  handicapped 
by  a  dark  shadow  beneath  the  lamp  and  swinging  shadows  from 
the  side  rods. 

In  addition  to  the  variation  incident  to  feeding  under  normal 
conditions,  there  was  a  wide  change  in  characteristic  due  to  the 
wandering  of  the  arc.  In  humid  weather,  also  in  rain,  wind, 
sand  storms  and  snow  storms,  the  flickering  increased  greatly 
and  the  lamp  dropped  frequently  to  the  hissing  point,  causing 
almost  total  extinction  at  intermittent  periods. 

On  the  other  hand,  the  7.5-ampere,  alternating-current, 
enclosed  arc  lamp  has  an  inherent  variation  due  to  the  wandering 
of  the  arc,  but  of  less  magnitude  than  with  the  open  arc,  and  the 
feeding  is  a  question  of  hours  rather  than  minutes.  Furthermore, 
the  pick-up  to  practically  normal  value  is  instantaneous;  and 
when  properly  adjusted  and  given  reasonable  attention,  the  lamp 
has  no  so-called  hissing  or  flaming  points.  The  shadows  so 
evident  in  the  open  arc  have  been  reduced  to  a  degree  where 
they  are  not  objectionable.  While  the  intrinsic  brilliancy  is  lower 
the  light  distribution  is  very  much  better,  and  for  these  reasons 
this  enclosed  arc  was  rated  by  placing  it  arbitrarily  in  the  same 
class  as  the  open  arc. 

Arc  lamps  as  a  class  have  widely  different  characteristics 
and  each  lamp  has  also  an  individual  characteristic  which  may 
differ  to  a  considerable  extent  from  that  of  other  lamps  in  the 
same  circuit.  Due  to  these  wide  variations  the  normal  perform- 
ance could  not  be  determined  within  close  limits  and  the  only 
course  possible  was  to  set  a  mean  average  value  on  what  appeared 
to  be  a  fair  estimate  made  from  the  data  procurable  at  the  time, 
these  values  to  apply  to  the  mean  of  a  reasonable  number  of 
lamps  in  the  circuit  under  test.    This  in  itself  would  not  detect 
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lamps  operating  below  normal  in  a  circuit  where  abnormally  high 
lamps  would  offset  abnormally  low  ones.  In  order  to  protect 
this  situation  an  additional  table,  giving  minimum  as  well  as 
maximum  values  for  individual  lamps,  was  included  as  a  guide 
to  normal  individual  lamp  performance, 

PRESENT   SITUATION 

With  the  rapid  disappearance  of  the  continuous-current  series 
open  arc  and  a  presait  tendency  to  displace  the  later  alternating- 
current  series  enclosed  arcs  with  luminous  arcs  or  with  flame 
arcs,  and  the  remarkable  impetus  given  to  electric  street  lighting 
by  the  important  improvements  in  tungsten  incandescent  lamps, 
the  difliculty  of  making  comparisons  of  the  illuminating  effects 
produced  by  the  several  types  has  increased  enormously.  Here 
we  have  illuminants  differing  widely  not  only  in  total  flux  of 
light  but  also  in  the  color  values,  in  their  steadiness  and  their 
light  distribution.  In  the  assignment  of  the  X  values  previously 
referred  to,  a  laudable  attempt  was  made  to  express  numerically, 
by  the  assignment  of  concrete  figures,  the  illuminating  values  of 
light  sources  differing  in  physical  characteristics,  in  operating 
peculiarities  and  in  physiological  effects.  This,  however,  was  an 
almost  hopeless  task  and  resulted  at  best  in  a  fair  approximation 
rather  than  in  a  final  determination  of  equivalency  constants. 

Your  committee  was  early  confronted  with  the  problem  of 
undertaking  a  revision  or  extension  of  these  values,  or  embarking 
on  a  series  of  investigations  and  tests  with  a  view  to  determining 
new  values,  including  also  the  later  types  of  lamps. 

It  must  be  remembered  that  a  comparison  between  the  old 
open  arc  which  has  nearly  disappeared  in  practise  and  the 
enclosed  alternating-current  arc  which  is  tending  rapidly  to 
disappear,  is  practically  a  comparison  between  the  obsolete  and 
the  obsolescent.  The  comparison  between  the  two  has  also 
involved  the  usually  very  unsteady  operation  of  the  older  form, 
and  its  habitual  installation  in  a  clear  globe,  which  was  largely 
responsible  for  its  glaring  character  and  its  somewhat  inferior 
distribution.  In  the  earlier  committee  report  of  the  National 
Electric  Light  Association  these  factors  weighed  heavily  in  the 
comparison  and  were  given  a  predominant  value  in  estimating 
the  usefulness  of  the  less  powerful  but  steadier  alternating  arcs. 
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With  the  more  modern  forms  of  arc  lamps,  whether  the  luminous 
arcs  or  the  recent  forms  of  flame  arc,  open  and  enclosed,  there 
is  a  constantly  increasing  tendency  toward  improved  steadiness 
and  increased  diffusion  and  better  distribution  secured  by  the 
judicious  application  of  suitable  globes  and  reflectors.  In  the 
present-day  illuminants,  therefore,  the  importance  of  the  differ- 
ences which  existed  between  the  earlier  illuminants,  due  to 
physiological  and  pyschological  effects,  has  been  greatly  reduced 
and  there  is  now  much  more  justification  for  comparison  based 
on  total  luminous  flux  than  existed  at  the  time  when  the  relations 
betv/een  the  open  and  the  enclosed  arc  lamps  were  under  con- 
sideration. In  other  words,  in  comparing  modern  light  sources 
designed  with  reference  to  their  suitability  for  street  illumination, 
the  basis  of  judgment  must  be  to  a  considerable  extent  their 
m.3.cp.,  since  modifying  factors  which  once  existed  are  pro- 
gressively becoming  of  less  and  less  importance.  This  does  not 
imply  that  the  distribution  curve  of  a  lamp  is  without  impor- 
tance or  that  one  light  may  not  be  upon  the  whole  better  fitted 
for  a  certain  service  than  another  light,  but  that  in  the  progress 
of  the  art  these  differences  are  as  a  matter  of  fact  generally  of 
a  minor  character  and  the  quantity  of  light  is  the  factor  of 
predominant  value. 

In  the  light  of  some  recent  tests,  including  the  review  of 
the  results  obtained  by  the  Railway  Commission  of  Wisconsin 
in  its  investigations  in  Sheboygan,  Beloit,  Eau  Claire,  Stanley, 
Menomonie  and  other  cities,  it  appears  that  the  X  values  assigned 
in  the  1907-1908  National  Electric  Light  Association  reports  are 
on  the  whole  not  unreasonable,  although  they  have  not  been 
considered  as  altogether  acceptable  as  a  basis  on  which  to  draw 
up  street  lighting  contracts,  and  they  have  not  received  any 
practical  application. 

It  was  considered  doubtful,  therefore,  if  any  new  tests  along 
these  lines  would  be  of  advantage  to  the  industry  or  of  assist- 
ance to  the  member  companies  of  this  association,  and  after  a 
most  careful  consideration  by  the  committee,  assisted  by  an 
able  advisory  committee,  it  was  deemed  unwise  to  undertake 
them. 

The  important  improvements  introduced  in  the  tungsten 
lamp  of  late,  the  drawn  wire  filament  with  its  greatly  increased 
ruggedness,  the  new  treatment  resulting  in  improved  efficiency 
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and  better  candle-power  maintenance,  particularly  in  the  larger 
sizes,  have  given  a  great  impetus  to  the  extension  of  electric 
incandescent  street  lighting.  These  lamps,  either  of  the  multiple 
or  series  type,  the  latter  when  being  inserted  where  desirable 
directly  in  the  series  arc  circuits,  have  by  giving  a  greater 
flexibility  to  the  electric  service  made  it  possible  to  secure  a 
general  extension  of  electric  lighting  throughout  all  streets  and 
avenues  of  a  given  territory.  This  desirable  long-hour  business 
at  remunerative  rates  has  thus  been  obtained  without  considerable 
special  investment.  The  increase  in  the  standard  of  illumination 
so  manifest  now  on  our  main  thoroughfares,  creating  a  demand 
for  lighting  units  of  higher  illuminating  values,  has  made  it 
necessary  to  increase  also  the  illumination  of  the  side  streets 
if  they  are  not  to  appear  as  mere  tunnels  connecting  brilliantly 
lighted  main  avenues.  In  many  of  our  large  cities  nearly  all  of 
the  streets  are  provided  with  electric  service,  often  on  both 
sides  of  the  street,  and  it  is  frequently  found  practicable  to  add 
a  considerable  additional  load  to  the  general  commercial  circuits 
without  additional  outlay,  excepting  for  short  services  and  lamp 
posts,  for  which  the  city  authorities  or  local  associations  of  mer- 
chants and  store-keepers  are  generally  prepared  to  make  the 
investment. 

It  is  no  doubt  true  that  there  is  a  lamentable  lack  of  accurate 
information  and  reliable  data  as  to  the  effect  on  the  illumination 
and  the  actual  lighting  results  due  to  such  factors  as  the  spacing 
and  height  of  lamps,  the  type  of  reflectors  used,  the  reflection 
from  building  fronts  along  the  streets  and  other  local  conditions. 
These  conditions  are  not,  however,  peculiar  to  this  branch  of 
illuminating  engineering,  but  obtain  in  almost  every  branch  of 
that  art  which  is  now  in  such  rapid  process  of  development. 

To  provide  the  necessary  data  by  suitable  tests  requires 
large  facilities,  exhaustive  observations  and  the  simulation  of  a 
number  of  varying  conditions,  not  to  say  anything  of  the  time 
and  expense  involved.  It  is  a  full  appreciation  of  these  condi- 
tions, peculiarly  the  elements  of  time  and  expense,  which  has 
discouraged  your  committee  from  undertaking  a  special  research 
along  those  lines. 
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THE  INVESTIGATION  AND  TESTING  OF  ILLUMI- 
NANTS  AND  STREET  LIGHTING  SYSTEMS 

To  indicate  only  briefly  the  factors  which  should  be  covered 
in  such  an  investigation  would  far  outrun  the  limits  of  this 
report,  but  it  may  be  desirable  to  refer  briefly  to  some  of  the 
more  important  features  that  should  be  covered  in  case  any 
enterprising  local  company  may  have  the  public  spirit  to  under- 
take it  and  to  give  the  industry  the  benefit  of  it.  It  may  also 
be  a  guide  to  some  institution  of  learning  that  may  be  seeking 
an  attractive  subject  for  thesis  work  for  its  students,  affording 
valuable  experience  in  the  use  of  instruments  and  apparatus  of 
different  kinds  and  the  plotting,  tabulation  of  observations, 
serving  at  the  same  time  the  purposes  of  practical  instruction 
and  making  a  useful  and  needful  contribution  to  the  art  of 
illumination. 

Most  of  the  work,  whether  scientific  or  otherwise,  which 
has  been  done  in  connection  with  determining  the  illuminating 
value  of  street  lighting  systems,  has  dealt  with  the  individual 
lamps  or  unfts  which  constitute  the  light  sources  of  any  given 
system  of  street  illumination.  An  important  consideration  which 
must  be  borne  in  mind  when  viewing  the  question  in  its  general 
aspects  is  the  distinction  between  the  lamps  considered  individu- 
ally as  street  lighting  units  and  collectively  as  a  complete  street 
lighting  system.  It  is  conceivable  that  diverse  conclusions  might 
be  reached  in  a  given  case,  depending  upon  the  viewpoint,  with 
reference  to  this  distinction. 

itunicipal  street  lighting  is  intended  to  accomplish  two 
classes  of  purposes,  the  importance  to  be  assigned  to  each  purpose 
varying  with  local  conditions :  one  to  assist  in  policing  the  streets, 
to  facilitate  discernment  of  objects  in  the  streets  and  to  detect 
irregularities  in  the  street  surface;  the  other  to  render  a  certain 
locality  striking  and  attractive — that  is,  an  advertising  purpose. 
Depending  upon  the  point  of  view  with  respect  to  this  distinction, 
the  conclusions  as  to  the  relative  merits  of  two  given  installa- 
tions might  conceivably  be  greatly  modified. 

Conditions  Which  Should  be  Considered  in  Making  Com- 
parisons Between  Street  LicHtiNc  Systems 
Character  of  Street 

In  considering  different  classes  of  thoroughfares,  business 
streets,  residence  streets,  parkways  and  outlying  residential  dis- 
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tricts,  it  is  recognized  that  the  illuminating  requirements  are 
essentially  different.  Illuminants  of  high  power  are  often  found 
objectionable  in  purely  residential  streets  and,  on  the  contrary, 
they  are  necessary  to  provide  the  brilliant  and  attractive  setting 
for  a  lively  business  street. 

Character  of  Street  Pavement 

Between  an  asphalt  street  and  an  oiled  or  tar-treated  road, 
or  between  an  asphalt  street  which  is  kept  clean  and  a  dirty 
cobble  pavement,  there  are  large  differences  in  light  reflecting 
power.  In  the  first  case,  a  notably  lower  illumination  intensity 
may  produce  equally  effective  street  lighting. 

Character  of  Surroundings 

Between  a  street  lined  with  light  colored,  closely  built 
structures  and  a  street  having  numerous  gaps  and  with  trees 
and  shrubbery  along  the  curb,  the  lighting  requirements  are 
essentially  different. 

All  of  these  extraneous  conditions  are  likely  to  so  influence 
the  street  lighting  effect  of  any  given  system  that  predictions 
based  upon  the  inherent  qualities  of  illuminants  installed  in  a 
given  way  may  be  inapplicable  in  a  particular  case. 

Installation  Conditions  Which  May  Influence  the 
Efficiency  of  a  Street  Lighting  System 

The  most  desirable  installation  arrangements  for  lamps 
having  given  inherent  qualities  depend  not  only  upon  the  extra- 
neous conditions  referred  to  above,  but  also  upon  many  of  the 
following  factors: 

Spacing 

The  distance  between  lamps  and  irregularities  in  such 
spacing,  if  made  necessary  or  desirable  by  local  conditions,  are 
matters  that  are  obviously  of  first  importance  to  secure  not  only 
the  expected  general  effect,  but  a  proper  distribution  of  the  light. 

Location 

Whether  the  lamps  are  located  over  the  middle  of  the 
streets,  or  along  the  curbs,  and  if  the  latter,  whether  all  are 
on  one  side  of  the  street  or  staggered  on  the  two  sides,  is  a 
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question  upon  which  the  effectiveness  of  the  street  lighting  system 
frequently  depends  in  no  small  measure. 

Height 

The  most  desirable  height  for  lamps  has  been  the  subject 
of  much  experimentation,  and  it  has  been  repeatedly  shown 
that  improper  selection  of  height  for  any  given  system  is  likely 
to  interfere  materially  with  its  efficacy.  It  is  a  far  more  impor- 
tant element  than  usually  appreciated  and  becomes  particularly 
so  with  the  high  candle-power  units  which  are  now  being'  intro- 
duced. The  most  advantageous  height  depends  also  upon  the 
spacing  employed. 

Accessories  (Globes,  Reflectors,  etc) 

The  design  and  use  of  proper  accessories  to  lamps  is  now 
receiving  wide  attention  for  interior  lighting,  and  is  beginning 
to  receive  some  of  the  attention  which  it  merits  for  exterior 
lighting  also.  The  progress  of  illuminating  engineering  is 
rapidly  making  apparent  the  dependence  of  the  efficacy  of  a 
street  lighting  system  upon  the  use  of  the  proper  density  and 
shape  of  the  globes,  design  of  reflectors  and  other  accessories. 

Inherent  Qualities  of  Illuminants  Which  May  be  More 
OR  Less  Important,  Depending  Upon  Extraneous 
Conditions  and  Installation  Conditions 
Intensity 

The  question  of  the  size  or  candle-power  of  the  illuminant 
is  one  of  the  fundamental  questions  involved  in  the  problem. 
Phases  not  to  be  neglected  are  the  maintenance  of  initial  candle- 
power  or  flux  throughout  the  life  of  the  illuminant  or  of  its 
perishable  part.  The  choice  of  a  basis  of  measurement  and 
comparison  is  also  very  important.  Various  pronouncements  on 
this  subject  have  been  made  in  favor  of  (a)  mean  spherical 
candle-power  or  total  flux  of  light,  (b)  mean  lower  hemispherical 
candle-power  or  flux  in  lower  hemisphere,  and  (c)  candle-power 
or  illumination  intensity  at  certain  distances  from  the  lamp  at  an 
angle  approximating  lo  to  20  degrees  below  the  horizontal. 

Light  Distribution  Characteristics 

The  most  desirable  distribution  is  so  obviously  dependent 
upon  height,  spacing  and  location,  and  any  distribution  may  be 
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so  readily  modified  by  the  use  of  suitable  accessories,  the  choice 
of  which  depends  so  largely  upon  the  extraneous  conditions,  that 
it  would  be  futile  in  this  brief  discussion  to  even  outline  the 
complications  of  this  one  aspect  of  the  problem. 

Steadiness 

Unsteadiness,  always  to  be  deplored,  becomes  more  disad- 
vantageous as  the  spacing  between  illuminants  is  increased,  and 
as  a  disadvantage  in  an  illuminant,  it  must,  therefore,  be  counted 
as  of  varying  importance. 

Glare 

Glare  in  the  objective  sense  is  to  some  extent  a  property  of 
an  illuminant.  However,  its  dependence  upon  installation  con- 
ditions is  almost  absolute. 

Color 

Depending  largely  on  the  character  of  the  street,  the  choice 
of  color  resolves  itself  into  one  involving  physiological  and 
esthetic  considerations. 

In  view  of  the  large  influence  which  extraneous  and  installa- 
tion conditions  exercise  upon  the  choice  of  illuminants,  it  is 
apparent  that  any  method  of  evaluating  illuminants  for  street 
lighting  service  which  ignores  these  elements  of  the  problem 
cannot  be  applicable  to  all  cases. 

Inherent  Qualities  of  a  Street  Lighting  System  Which 
May  be  of  Greater  of  Less  Value,  Depending 
Upon  Extraneous  Conditions 
Intensity 

The  intensity  of  illumination  required  in  a  system  of  street 
lighting  is  also  something  which  is  largely  controlled  and  deter- 
mined by  the  local  conditions  and  hence  is  to  some  extent  a 
matter  of  opinion.  There  is  also  diversity  of  view  in  regard  to 
the  proper  basis  of  measurement  and  comparison.  Various 
authorities  have  favored  (a)  average  vertical  illumination  inten- 
sity measured  on  a  plane  five  feet  above  the  street  level,  (b) 
average  normal  illumination  intensity  measured  similarly,  (c) 
normal  illumination  intensity  measured  200  to  300  feet  from  the 
lamp,  (d)  average  illumination  intensity  measured  in  a  plane  five 
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feet  above  the  ground  upon  a  surface  inclined  at  an  angle  of  45 
degrees  to  the  vertical  ray,  (e)  average  horizontal  illumination 
intensity  measured  upon  the  street  surface. 

Distribution 

In  streets  of  certain  character  it  is  desired  to  have  building 
fronts  well  lighted,  while  in  other  streets  it  is  desirable  to  con- 
centrate as  large  a  percentage  of  the  light  as  possible  directly 
upon  the  street  surface.  The  distribution  of  the  illtunination 
in  any  street  system  must  always  be  largely  dependent  upon 
extraneous  conditions,  such  as  the  character  of  the  street. 

The  foregoing  review  of  the  more  usual  complications  which 
are  met  in  considering  the  question  of  the  equivalency  of  illumi- 
nation of  different  street  lighting  systems  will  suffice  to  place 
before  the  membership  the  considerations  which  have  influenced 
the  committee  to  refrain  at  this  time  from  endeavoring  to  report 
authoritative  values  for  various  available  illuminants  and  illumi- 
nating systems  for  street  lighting  and  from  making  a  definite 
report  to  the  Association  recommending  a  particular  method  of 
comparing  or  studying  such  systems  of  lighting.  It  is  doubtful 
if  any  general  pronouncement  can  be  made  to  serve  satisfactorily 
as  a  basis  of  decision  for  all  available  street  lighting  systems  as 
applied  to  all  possible  conditions  of  streets  and  installations,  but 
before  this  question  can  be  decided  it  is  the  opinion  of  the  com- 
mittee that  much  investigation  and  research  work  must  be  carried 
out  along  broad  lines. 

CONCLUSIONS 

It  must  be  admitted  that  there  has  been  a  lamentable  lack  of 
clearness  and  definiteness  in  the  usual  street  lighting  contract, 
often  leaving  the  producer  and  the  consumer  equally  in  the  dark 
as  to  their  reciprocal  obligations.  The  provision  formerly  so 
general  in  these  contracts  that  the  company  was  to  supply  simply 
a  "lamp  of  2000-cp"  has  given  place  to  at  least  a  specification 
of  the  energy  to  be  delivered  to  the  lamp  or  to  the  arc,  and  if 
it  was  not  considered  desirable  to  prescribe  the  specific  type  of 
lamp  or  to  define  the  electrical  constants  which  the  lamp  must 
have  (leaving  it  open  to  supply  an  alternative  illuminant),  this 
fact  was  indicated  by  requiring  the  substitute  to  be  of  "equivalent 
illuminating  value." 
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It  is  unfortunate  that  many  contracts  are  so  worded  as  to 
be  a  serious  impediment  to  progress,  practically  prohibiting 
the  adoption  of  new  illuminants  as  the  art  develops,  unless  a 
new  contract  be  negotiated. 

It  is,  of  course,  desirable  in  the  interest  of  the  municipality 
and  of  the  operating  company,  that  improvements  be  introduced 
as  soon  as  practicable  after  they  have  become  commercially 
available,  having  regard,  of  course,  to  the  existing  investment 
(on  which  it  may  or  may  not  have  been  possible  to  earn  a  suffi- 
cient return  to  make  it  practicable  to  supersede  the  old  plant) 
and  the  cost  of  making  the  necessary  changes.  This  is  a  ques- 
tion of  give  and  take,  in  which  there  should  be  a  reasonable 
and  fair  distribution,  between  the  parties  in  interest,  of  the 
advantages  to  be  gained,  having  regard  to  all  the  conditions. 
In  many  cases  the  progress  in  the  art  has  made  it  possible 
to  give  a  notable  increase  in  the  light  with  a  material 
reduction  in  power  consumption;  but  this  reduction  in  cost  of 
current  is  often  largely  offset,  sometimes  equalled  by  and  in 
some  cases  more  than  balanced  by  increased  cost  of  carbons  and 
trimming,  or  by  other  operating  conditions,  resulting  possibly 
in  somewhat  increased  operating  cost  and  fixed  charges,  but  with 
materially  increased  illumination. 

It  is  in  the  proper  allowances  to  be  made,  pro  and  con,  and 
the  equitable  evaluation  and  distribution  of  these  advantages  and 
burdens  that  controversy  is  apt  to  arise. 

The  progressive  electric  light  company,  desirous  of  dealing 
fairly  with  the  public  and  giving  it  the  advantages  of  progress 
in  the  art  and  of  new  developments  as  promptly  as  practicable, 
should  find  an  appreciation  by  the  municipality  of  its  progressive 
spirit  and  a  willingness  to  pay  a  fair  and  reasonable  price  for 
good  and  efficient  service. 

The  committee  has  felt  that  many  of  the  companies  stood 
in  need  of  assistance  and  advice  in  shaping  their  policy  where 
a  modification  in  their  city  street  lighting  contracts  was  con- 
templated, or  where  a  change  to  one  of  the  newer  types  of  lamps 
was  being  considered. 

As  an  aid  to  the  consideration  of  the  problems  arising  in 
making  such  proposed  changes,  it  may  be  of  interest  to  note 
the  opinions  which  the  Courts  and  State  Utility  Commissions 
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have  expressed  in  a  number  o£  cases  which  have  come  before 
them  and  which  may  serve  to  indicate  the  technical  and  economic 
features  which  they  have  emphasized. 

To  this  end  your  committee  has  prepared,  appearing  as 
Appendix  1  of  this  report,  a  careful  review  of  the  Colorado 
Springs  controversy,  presenting  as  impartial  a  statement  as  pos- 
sible of  the  points  at  issue,  of  the  evidence  adduced  and  of  the 
findings  of  the  Court. 

A  similar  review,  appearing  as  Appendix  II,  has  been  pre- 
pared of  the  recent  most  interesting  and  important  decision  of 
the  Wisconsin  Railway  Commission  in  the  Waupaca  case. 
As  the  investigation  contains  a  general  review  of  the  whole 
situation,  a  rather  extended  abstract  has  been  prepared  for 
reference. 

As  Appendix  III  and  IV,  respectively,  appear  short  digests 
of  the  Whitewater  and  Shebo)'gan  cases,  both  heard  by  the  Wis- 
consin Railway  Commission,  and  involving  questions  of  interest 
to  companies  which  have  similar  problems  before  them. 

The  abstracts  in  these  two  cases  are  condensed  from  the 
Commission  reports  and  they  cover  only  such  matters  as  are  of 
interest  in  connection  with  the  work  of  this  committee,  eliminat- 
ing the  other  features  of  the  resj>ective  complaints  and  decisions. 

As  Appendix  V  there  appears,  practically  in  full,  a  decision 
of  the  Board  of  Gas  and  Electric  Light  Commissioners  of  Massa- 
chusetts in  a  case  entitled  "Plymouth  Electric  Petition,"  which 
contains  matter  bearing  upon  the  subject  of  this  Committee's 
Report,  although  referring  largely  to  incandescent  street  lights. 

In  Appendix  VI,  there  appears  a  list  of  cases  which  have 
been  adjudicated  by  the  Courts  or  have  been  passed  upon  by 
Public  Utility  Commissions,  and  in  which  the  issues  involved  are 
such  as  come  reasonably  within  the  scope  of  the  subject  referred 
to  your  committee. 

The  Committee  desires  to  express  its  thanks  to  the  Wisconsin 
Railroad  Commission  and  the  Board  of  Gas  and  Electric  Light 
Commissioner^  of  Massachusetts  for  courtesies  in  connection  with 
the  publication  of  the  abstracts  from  their  reports. 

The  Colorado  Springs  digest  was  supplied  through  the 
courtesy  of  a  member  of  the  Committee  who  was  also  one  of 
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the  experts  in  the  case  and  the  abstract  of  the  Waupaca  Case 
was  prepared  by  one  of  the  Advisory  Committee. 

Your  committee  feels  that  it  can  be  of  assistance  to  any  of 
the  member  companies  of  this  Association  which  may  be  consider- 
ing a  change  in  the  type  of  street  illuminant,  but  which  are  in 
doubt  as  to  the  fair  and  reasonable  equivalency  that  they  ought 
to  provide  under  the  conditions  of  their  existing  or  under  a  new 
city  lighting  contract;  or  to  member  companies  which,  having 
made  such  a  change,  with  or  without  a  specific  agreement  with 
the  city  authorities,  covering  the  conditions  and  basis  tmder 
which  the  change  was  made,  are  in  controversy  with  the  munici- 
pality regarding  such  substitution.  The  committee  would  be 
glad  to  be  helpful  to  companies  which  are  having  difficulties 
of  this  kind,  and  if  they  have  any  questions  on  which  they 
would  like  to  obtain  the  advice  of  the  committee,  they  should 
feel  free  to  communicate  with  it  for  such  assistance  as  it  may 
be  able  to  give. 

Respectfully  submitted, 

J.  W.  LiEB^  Jr.,  Chairman 

Dr.  Louis  Bell        R.  F.  Schuchardt 
Alex  Dow  Dr.  C.  P.  Steinmetz 

Street  Lighting  Committee 


F.  A.  Vaughn,  Chairman 

J.  W.  CowLES  A.  H.  Man  WARING 

J.  H.  Hansen  L.  B.  Marks 

A.  W.  Leonard  P.  S.  Millar 

Norman  Macbeth       S.  G.  Rhodes 
W.  D'A.  Ryan 

Advisory  Committee 
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APPENDIX   I 

THE  COLORADO  SPRINGS  LIGHTING  CONTROVERSY 
Abstract  of  the  Facts^  the  Issues  and  the  Award 

The  Facts  in  the  Case 

This  controversy  arose  between  the  City  of  Colorado  Springs  and 
the  Pike's  Peak  Hydro-Electric  Company,  over  the  interpretation  of  a 
clause  in  a  city  ordinance  under  which  the  company  through  its  agent, 
the  Colorado  Springs  Electric  Company,  was  supplying  arc  lights  for  the 
City  service.  This  ordinance  was  of  date  September  8,  1898,  and  the 
lights  to  be  furnished  were  "of  standard  2000-cp  each."  The  Pike's 
Peak  Hydro-Electric  Company  was  tmable  to  complete  the  construction 
of  its  works  and  assume  the  responsibilities  of  this  contract  until  Febru- 
ary, 1905.  In  the  interim  the  City  proceeded  with  its  lighting  under 
temporary  contracts,  first  with  El  Paso  Electric  Company  with  lamps 
which  "are  commercially  known  as  arc  lamps  of  2000-cp,"  and  later 
with  the  Colorado  Springs  Electric  Company  under  a  contract  calling 
for  the  lamps  ordinarily  known  as  "6.6-ampere,  enclosed,  arc  lamps  of 
the  series  alternating  system." 

When  in  February,  1905,  the  Pike's  Peak  Hydro-Electric  Company 
assumed  its  franchise  of  1898,  it  continued  to  employ  these  last  men- 
tioned lamps  instead  of  those  called  for  under  its  franchise.  Disputes 
regarding  this  franchise  having  arisen,  the  City  Council  early  in  1906 
called  for  a  report  and  opinion  from  the  City  Attorney,  who  reported 
on  March  22,  1906,  that  the  Pike's  Peak  Electric  Company  had  never 
furnished  or  oflFered  to  furnish  to  the  City  any  electric  light  of  200(>-cp, 
and  under  this  advice  the  city  refused  to  pay  the  lighting  bills  after 
June  I,  1906,  and  the  matter  in  dispute  was  eventually  referred  to  arbi- 
tration. 

The  real  inwardness  of  the  whole  matter  seems  to  have  been  as 
follows:  The  franchise  of  1898,  known  as  the  Jackson  Franchise,  had 
granted  the  right  to  use  the  city  water  supply  for  a  hydro-electric  plant 
for  the  supply  of  Colorado  Springs.  In  return  for  this  valuable  franchise 
and  privilege  the  grantees  agreed  to  furnish  arc  lights  of  the  kind  speci- 
fied for  $5.50  per  month  each  burning  from  sunset  to  sunrise,  to  give  the 
City  free  five  such  arc  lights,  and  200  i6-cp  incandescent  lamps,  and 
50  hp  of  electric  power.  It  also  assumed  this  franchise  for  the  term  of 
25  years,  with  the  proviso  that  at  the  expiration  of  this  period  the  plant 
for  supplying  electric  light  to  the  grantor  should  revert  to  and  become 
the  property  of  the  City  of  Colorado  Springs.  This  provision  of  the 
franchise  was  successfully  evaded  by  the  Pike's  Peak  Hydro-Electric 
Company,  which  became  possessed  of  the  franchise,  through  the  device 
of  building  no  plant  or  pole  lines  within  the  jurisdiction  of  the  City 
of  Colorado  Springs,  but  furnishing  the  City  lighting  through  an  inter- 
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mediary  distributing  company,  which  was  under  no  obligations  whatever 
to  the  City. 

Statement  of  this  fact  is  necessary  to  make  it  clear  why  the  City, 
which  had  regularly  been  lighted  with  the  6.6-ampere,  alternating-cur- 
rent series  lamps  by  the  ad  interim  contractor,  held  rigidly  to  the  terms 
of  the  early  franchise  when  it  came  to  deal  with  the  owners  of  this 
franchise  who  had  thus  escaped  from  part  of  its  obligations. 

Under  the  Colorado  Statutes,  providing  that  civil  cases  of  con- 
troversy may  be  decided  by  arbitration,  the  Board  of  Arbitrators  has 
practically  in  the  matter  at  issue  the  full  authority  of  a  regularly  con- 
stituted court  and  the  award  when  made  has  substantially  the  weight  of 
a  judicial  decisioa  and  may  be  filed  with  the  clerk  of  the  District  Court 
as  basis  of  a  judgment  for  which  an  execution  may  be  duly  issued. 
An  agreement  of  arbitration  was  duly  executed  by  the  City  and  by  the 
Company,  and  the  Board  of  Arbitrators,  consisting  of  Prof.  L.  G. 
Carpenter,  Mr.  E.  L.  Elliott  and  Mr.  Henry  Floy,  met  February  i,  1907, 
and  proceeded  with  the  hearing. 

The  Issues 

Initially  the  City  took  the  attitude  that  "arc  lights  of  standard 
2000-cp''  meant  precisely  what  the  face  of  the  words  implied,  and  that 
the  awards  should  be  based  oir  the  ratio  of  the  candle-power  actually 
furnished  the  City  to  2000-cp.  As  the  tests  on  the  street  showed  the 
lamps  furnished  to  be  actually  in  the  vicinity  of  300  candle-power,  the 
City  demanded  a  rebate  of  nearly  $17,000  on  the  $20,000  which  had 
actually  been  paid  on  account  of  lighting  before  the  controversy  reached 
an  acute  stage.  The  company  held,  on  the  contrary,  that  the  lamps 
were  never  expected  to  be  of  2000  actual  candle-power  aird  that  in  point 
of  fact  the  lamps  furnished  were  the  full  equivalent  for  illuminating  pur- 
poses of  the  lamps  commercially  known  as  2000-cp.  It  also  plead  equit- 
able estoppel  in  that  the  City  had  virtually  accepted  the  light  funtished 
as  satisfactory  under  the  franchise  of  1898,  and  hence  could  not  later 
protest.  A  further  claim  by  the  City  was  that  the  lamps  actually 
furnished  were  not  operated  to  their  full  power,  a  claim  which  was  met 
by  the  admission  that  while  for  a  certain  period  this  might  have  been 
the  case,  as  sooit  as  the  company's  attention  was  called  to  the  deficit  the 
lamps  were  operated  above  power  and  had  thereafter  been  so  continu- 
ously operated  in  good  faith. 

The  concrete  issues  as  they  finally  took  form  for  the  decision  of 
the  arbitrators  were  as  follows: 

1  Does  the  phrase  "arc  lights  of  standard  2000-cp  each"  mean  an 
arc  lamp  giving  2000  actual  candle-power,  or  if  not  what  was  the  generally 
accepted  meaning  at  the  date  of  the  contract? 

2  Do  the  arc  lights  which  the  company  has  furnished,  when  operated 
under  normal  conditions,  come  within  the  meaning  of  the  phrase  "arc 
lights  of  standard  2000-cp"? 

3  If  the  lamps   furnished  by  the  company   when   operated  under 
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normal  conditions  have  not  fulfilled  the  requirements  of  the  phrase  "arc 
lights  of  standard  2000-cp,"  what  is  the  extent  of  the  overcharge, 
measured  in  dollars  and  cents,  due  to  such  deficiency? 

4  Was  the  service  which  the  company  actually  furnished  from  the 
lamps  such  as  might  reasonably  be  expected,  and  if  not  what  was  the 
overcharge,  expressed  in  dollars  and  cents,  due  to  deficient  service? 

5  Was  the  City  estopped  from  claiming  any  refimd? 

The  first  two  of  these  issues  have  to  do  directly  with  the  interpre- 
tation of  the  franchise  with  respect  to  the  lamps  which  should  have  been 
furnished  under  it,  and  those  which  were  actually  furnished  by  the 
company.  The  third  and  fourth  issues  have  to  do  respectively  with  the 
measure  of  such  insufficiency  as  might  be  found,  first,  with  respect  to 
the  6.6-ampere  alternating-current  lamps  as  normally  operated,  and 
second,  with  respect  to  these  lamps  as  they  were  actually  operated.  The 
fifth  question  was  a  purely  legal  one  with  respect  to  the  acts  of  the 
City  in  accepting  service  with  the  lights  in  controversy. 

The  following  witnesses  were  heard  with  respect  to  the  formal  and 
technical  issues.  In  behalf  of  the  City,  Alton  D.  Adams,  J.  R.  Armstrong, 
Louis  Bell,  K  M.  McMillan,  W.  H.  Mclntyre,  Louis  B.  Marks,  Charles 
P.  Matthews,  Van  E,  Rouse,  John  C.  Shedd,  William  Strieby,  George 
A.  TaflF;  and  for  the  Company,  E.  P.  Dillon,  C  W.  HumjArey,  J.  C. 
Lawler,  W.  D'Arcy  Ryan,  R.  F.  Schuchardt,  George  A.  Taff,  G.  B.  Tripp, 
and  the  hearings  and  testimony  extended  over  eight  days. 

The  Decision  on  the  Points  at  Issue 

I  All  the  expert  witnesses  being  in  substantial  agreement  with 
regard  to  this  issue,  it  was  held  that  the  term  "arc  lights  of  standard 
2000-cp  each"  could  refer  only  to  a  direct  constant-curreirt  series,  open 
arc  lamp,  taking  not  less  than  9.6  amperes  and  consuming  approximately 
450  watts  at  the  arc,  and,  this  being  the  arc  commercially  known  as 
2000-cp,  it  was  unanimously  agreed  that  the  phrase  2000-cp  in  this  con- 
nection had  long  ceased  to  have  any  quantitive  meaning,  but  was  merely 
a  commercial  term  attached  to  the  lamps  already  referred  to. 

2  The  expert  witnesses  again  being  in  substantial  agreement  it  was 
held  that  the  6.6-ampere  series  alternating-current  lamps  operated  under 
normal  conditions  did  not  comply  with  the  requirements  of  the  contract 
in  form  or  in  fact 

3  The  interpretation  of  this  issue  required  a  decision  as  to  how  far 
the  6.6  series  alternating-current  lamps  when  operated  under  normal 
conditions  failed  of  meeting  the  substantial  requirements  called  for  tinder 
the  contract  In  other  words  how  far  does  the  6.6-ampere  series  alternat- 
ing-current lamp  fail  of  equivalency  for  the  purpose  of  its  use  with  the 
9.6-ampere,  direct-current,  open  arc  lamp  of  the  contract?  The  arbitrators 
in  considering  this  matter  recognized  that  the  two  lamps  should  not  be 
compared  on  the  question  of  gross  candle-power  alone,  but  that  they 
should  be  considered  as  well  with  respect  to  suitability  to  their  purpose 
and  various  operating  qualities  which   favored  at  some  points  the  one 
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form,  at  other  points  the  other.  As  to  the  lack  of  equivalency  there  was 
HO  dispute  among  the  various  experts,  who  differed  only  in  their  estimate 
of  how  great  the  difference  might  be.  All  the  witnesses,  however,  were 
substantially  agreed  upon  one  point,  which  was  seized  upon  by  the  arbi- 
trators as  a  sound  basis  for  judgment,  that  is  that  an  alternating-current 
series  arc  lamp  operated  at  7.5  amperes  and  appropriate  voltage  would 
have  been  a  substantial  equivalent,  for  the  purposes  of  its  use,  of  the  lamp 
of  the  disputed  contract  of  1898. 

The  difference  in  light-giving  power  between  this  7.s-ampere  lamp 
and  the  6.6  alternating-current  series  lamp  operated  under  normal  con- 
ditions was  found  by  the  experts  without  serious  differences  of  opinion 
to  be  about  20  per  cent  and  this  amount  was  taken  by  the  arbitrators  as 
the  deficit  of  the  6,6  alternating-current  series  lamps  from  full  equiva- 
lency to  the  9.6  direct-current  open  arc. 

4  This  issue  involved  one  specially  important  consideration,  to 
wit,  was  the  company  responsible  for  such  deficit  in  lighting  power  as 
might  result  from  defective  service?  It  was  held  by  the  arbitrators  that 
such  was  the  case.  Pursuant  to  this  ruling  the  watts  supplied  to  the 
lamps  as  measured  by  the  company,  less  a  deduction  factor  determined 
from  the  wattage  as  measured  in  the  streets,  was  takeiT  as  the  average 
wattage  of  the  lamps,  and  the  candle-power  at  this  wattage  was  taken 
at  the  value  determined  by  tests  made  to  find  the  relation  between  the 
candle-power  and  wattage  within  the  range  covered  by  the  lamps  in 
question.  The  candle-power  thus  found  gave  a  means  of  determining 
the  deficiency  or  excess  of  service  as  compared  with  the  normal  lamp, 
•and  this  &ctor  was  used  in  the  final  determination  of  the  award. 

5  It  was  in  effect  held  that  the  City  was  not  estopped  by  any  of 
its  acts  from  claiming  a  refund  on  account  of  the  failure  of  the  company 
to  meet  the  obligations  of  its  contract  The  arbitrators,  however, 
regarded  the  amount  of  the  refund  as  modifiable  by  the  relations  which 
had  existed  between  the  parties  to  the  coittroversy.  The  City  had  used 
and  paid  for  the  lamps  without  protest  for  fifteen  months,  and  during  this 
period  the  company  had  furnished  a  light  inferior  to  what  was  required 
by  the  contract  Consequently  the  arbitrators  held  that  both  parties  had 
been  negligent  during  this  period,  and  therefore  for  this  period  divided 
between  them  the  refund  due  on  account  of  the  actual  insufficiency  found 
in  the  company's  lights.  In  effect,  therefore,  the  Board  of  Arbitration 
held  that  the  6.6  alternating-current  series  arcs  in  normal  operation  were 
not  the  equivalent  of  the  direct-current,  9.6-ampere,  series  open  arcs 
for  the  purpose  of  their  use,  but  failed  thereof  by  substantially  20  per 
cent;  that  the  company  was  responsible  for  damages  accruing  from  not 
keeping  its  lamps  burning  at  normal  brilliancy  and  that  such  damages 
should  be  determined  on  the  basis  of  the  deficit  in  candle-power  so  far 
as  it  could  be  ascertained  between  lamps  as  furnished  and  those  normally 
operated;  and  finally,  that  the  failure  of  the  City  immediately  to  protest 
against  the  change  did  not  estop  its  recovery  of  damages,  but  implicitly 
involved  a  certain  responsibility  in  the  matter  which  was  given  due 
weight  in  the  assessment  of  damages. 
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The  Award 

Pursuant  to  the  decisions  already  mentioned,  followed  the  award 
of  the  arbitrators.  Two  periods  of  service  were  considered.  The  first 
was  from  February,  1905,  to  June,  1906,  during  which  period  the  bills  of 
the  lighting  company  had  been  paid  by  the  City.  During  this  period  the 
refund  to  the  City  was  figured  on  the  following  basis:  assuming  from 
the  weight  of  the  evidence  that  the  lamps  in  use  when  normally  operated 
failed  by  20  per  cent  of  being  equivalent  to  the  lamps  of  the  contract, 
half  of  the  corresponding  20  per  cent  reftmd  was  charged  against  the 
City  and  half  against  the  company,  for  the  reasons  already  stated  To 
this  10  per  cent  refund  due  the  City  from  the  company  was  added  a 
further  refund  for  damages  accruing  from  failure  to  keep  the  lamps  at 
their  normal  brilliancy.  This  was  ascertained  as  follows:  The  com- 
pany's record  of  the  wattage  supplied  to  the  lamps,  after  due  allowance 
for  line  losses,  was  taken  as  the  basis  from  which  lamp  performance 
should  be  reckoned.  From  this  wattage  was  subtracted  6.25  per  cent,  the 
difference  between  the  station  reckoning  of  the  energy  and  that  actually 
measured  in  the  street.  From  the  energy  per  lamp  thus  determined  the 
ratio  of  the  candle-power  produced  to  that  pertaining  to  the  normal 
operation  of  the  lamp  ^as  obtained  by  reference  to  curves  of  perform- 
ance showing  from  experiments  the  effect  in  candle-power  of  variations 
m  wattage  through  the  range  of  wattage  under  investigation.  During 
this  period,  taken  moitth  by  month,  the  lights  were  found  to  have  ranged 
from  75.4  to  91.3  per  cent  of  the  normal  candle-power.  For  the  corre- 
sponding deficits  pro  rata  allowances  were  subtracted  from  the  price. 
On  accoutrt  of  total  deficit  of  light  during  this  period  the  City  was 
credited,  including  interest,  with  the  sum  of  $5,131.46. 

Second,  for  the  period  from  June  i,  1906,  to  February  i,  1907,  the 
company  was  adjudged  to  have  erred  knowingly  and  against  the  protest 
of  the  City,  aird  hence  was  required  to  pay  for  the  full  20  per  cent  deficit 
in  light  as  between  the  light  used  and  light  of  the  contract,  again  modi- 
fied by  the  actual  candle-power  as  determined  from  the  wattage  records 
in  terms  of  the  candle-power  of  the  lamps  at  normal  operation.  During 
the  latter  part  of  this  period,  from  the  beginning  of  September  on,  the 
company  had  raised  the  wattage  on  its  lamps  by  increasing  the  amperes 
to  7  aird  its  voltage  to  between  78  and  80.  During  this  period,  therefore, 
the  corresponding  candle-power  of  the  lam|xs  ran  above  normal  by 
amounts  varying,  month  by  month,  from  7.6  to  15.2  per  cent.  Hence 
on  the  whole  the  correction  for  actual  candle-power  of  the  lamps  as 
compared  to  that  of  normal  operation  was  slightly  in  favor  of  the  com- 
pany. The  total  reduction  in  bills  ordered  during  this  second  period 
was  $2,05643,  and  including  interest  on  payments  withheld^  and  the  legal 
fees  of  the  arbitrators,  which  were  charged  to  the  losing  party,  the  total 
award  to  the  City  was  $7,123.67. 

From  the  standpoint  of  precedent  the  two  important  features  of 
the  award  were  the  decision  that  the  6.6  alternating-current  series  lamp 
normally  operated  failed  by  20  per  cent  of  meeting  the  requirements  of 
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the  contract  calling  for  2000-cp  lamps,  and  that  the  company  was  liable 
on  a  pro  rata  candle-power  basis  for  failure  to  hold  its  lamps  at  their 
normal  rating.  The  decision  is  also  important  as  holding  that  the  term 
2000-cp  is  not  subject  to  its  literal  interpretation,  and  that  while  a  city 
by  acquiescence  may  not  lose  by  estoppel  its  right  to  recover,  its 
acquiescence  may  as  a  matter  of  equity  have  a  bearing  oit  the  amount 
of  damages  awarded. 
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APPENDIX  n 

RAILROAD  COMMISSION  OF  WISCONSIN 

fn  re  Joint  Appucation  op  the  Waupaca  Electric  Light  and  Railway 
Company  and  the  City  of  Waupaca  to  the  Effect  That 
the    Railroad    Commission    Act    as   Arbitrator    in 
Certain  Matters  Pertaining  to  Street  Light- 
ing IN  THE  City  of  Waupaca 

Abstract  of  Decision,  February  21,   1912 

This  case  involves  the  lighting  of  the  streets  of  the  City  of 
Waupaca,  Wisconsin,  and  is  a  controversy  between  the  Waupaca  Electric 
Light  and  Railway  Company,  petitioner,  and  the  City  of  Waupaca,  Wis- 
consin, respondent 

It  arises  out  of  the  substitution  by  the  company  of  6.6-ampere 
alternating-current  series  enclosed  arc  lamps,  for  9.6-ampere  direct-cur- 
rent open  arc  lamps,  which  had  been  operated  for  years  on  contracts 
calling  for  ''2000-cp  arc  lights,"  in  somewhat  the  same  form  as  was  usual 
at  the  time  the  earlier  contracts  were  drawn  up. 

The  decision  takes  into  consideration  the  multifarious  phases  always 
surrounding  cases  of  this  character,  including  the  equivalency  of  the  two 
systems,  from  the  standpoint  of  actual  candle-power  emitted  under  normal 
and  abnormal  operation;  the  steadiness  of  the  light  emitted;  the  distribu- 
tion curve  of  the  units ;  the  various  physiological  and  psychological  phases 
bearing  on  the  general  satisfactory  results  obtained  from  the  illumina- 
tion; the  legal  phases  pertaining  to  this  situation,  and  the  local  condi- 
tion surrounding  this  particular  case — ^bringing  out  especially  the  financial 
circumstances  under  which  the  service  was  rendered  by.  the  company. 

The  investigation  and  decision,  utilizing  as  they  do  the  results  already 
accomplished  by  other  authorities,  such  as  the  committees  of  the  National 
Electric  Light  Association,  the  experts  and  scientists  who  have  investi- 
gated this  phase  of  illumimating  engineering,  and  the  decisions  already 
rendered  by  the  courts  and  other  civic  bodies  (especially  in  the  Colorado 
Springs  case),  embrace  a  thorough  resume  of  the  present  status  of 
matters  of  this  character,  and  owing  to  the  extensive  experimental  investi- 
gations by  the  engineering  staflF  of  the  Commission  add  greatly  to  the 
not  too  plentiful  fund  of  information  available  on  this  subject. 

The  decision  follows  the  general  trend  of  the  deliberations  of 
former  bodies  in  like  cases,  up  to  the  point  where  the  local  conditions 
involve  the  financial  fact  that  the  company,  when  utilizing  the  old  system, 
was  not  sufficiently  compensated  for  its  service,  and  that  the  new  con- 
ditions, therefore,  represent  a  more  equitable  financial  arrangement  The 
decision  then  gives  considerable  weight  to  this  fact,  and — as  the  company 
has  in  the  meantime  raised  the  current  in  the  arc  lamps  to  7  amperes, 
and  as  the  Commission  recognizes  the  difficulties  involved  in  placing  a 
monetary  value  on  the  various  more  or  less  intangible  advantages  and 
disadvantages  between  the  two  systems — it  finally  holds  that  the  system 
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of  the  company  as  at  present  operated,  is  for  the  purposes  of  the  present 
contract  a  virtual  and  reasonable  equivalent  of  the  former  system. 

"It  is  the  findinig^  of  the  Commission  therefore,  as  the  result  of  the 
investigation  undertaken  upon  this  joint  application,  that  the  City  of 
Waupaca,  under  the  circumstances,  has  not  suffered  damage  by  reason 
of  the  substitution  of  the  alternating-current  enclosed  lamps  for  the 
direct-current  open  lamps  as  to  entitle  it  to  claim  any  reduction  from  the 
contract  price  of  the  street  lighting  service  furnished  it  by  the  Waupaca 
Electric  Light  and  Railway  Company,  from  the  time  of  the  change  in  the 
installation  of  street  lamps  up  to  the  present  time." 

The  following  gives  some  historical  data  bearing  on  the  case: 

"Certain  bills  for  services  rendered  by  the  petitioner  in  lighting  the 
streets  of  Waupaca  during  the  several  months  of  1910  were  disallowed  by 
the  Common  Council  of  the  respondent  city,  whereupon  the  Waupaca 
Electric  Light  and  Railway  Company  appealed  from  these  disallowances 
in  the  Circuit  Court  of  Waupaca  County,  and  formal  pleadings  were 
ordered  therein  by  the  Court. 

"The  proceedings  were  withdrawn  from  the  Court  through  stipula- 
tions by  the  parties  concerned  and  were  brought  before  the  Commission 
for  decision.  It  was  agreed  in  the  stipulations  that  all  differences  now 
existing  between  the  parties  as  to  the  efficiency  and  commercial  value  of 
the  street  lights  under  the  present  contract  for  street  lighting,  dated 
March  31,  1903,  and  the  respective  liability  of  the  Gty  and  Company 
under  the  contract,  be  left  unreservedly  to  the  Railroad  Commission  to 
investigate,  settle  and  adjust." 

The  original  contract,  signed  in  1886,  provided  for  the  use  of  "ten 
Brush  arc  lights,  of  some  other  arc  lights  as  good  or  better  than  the 
Brush,  of  2000  candle-power ;"  rate  per  lamps  was  $60  per  year ;  schedule, 
eight  hours  per  night  or  about  2920  hours  per  year;  life  of  the  contract 
was  not  stated. 

A  second  contract  was  signed  in  1898;  lamps  to  be  "twenty-two 
2000-cp  arc  lights;"  rate  per  lamp  $76.36  per  year;  schedule  to  be  all 
night;  life  of  contract  to  be  five  years. 

The  company  substituted  for  all  night  burning  Adams  arc  lamps 
with  double  carbons. 

The  third  and  present  contract,  signed  about  March  31,  1903,  pro- 
vided for  "not  less  than  twenty-seven  2000-cp  arc  lights;"  rate  $6.36  per 
lamp  per  month,  payable  monthly;  schedule  dusk  to  dawn;  life  of  con- 
tract, ten  years. 

The  company  operated  its  open  arc  lamps  for  about  eighteen  months 
after  signing  this  contract,  then  changed  as  stated  below. 

Lights  were  furnished  and  paid  for  up  to  January,  1910;  the  Febru- 
ary and  March,  1910,  bills  were  disallowed  by  the  City  and  then  came  the 
appeals  as  outlined  above.  The  City  contends  "that  at  the  time  the  con- 
tract was  entered  into  the  petitioner  was  furnishing,  and  for  a  long  time 
prior  thereto  had  furnished,  for  the  purpose  of  lighting  the  streets, 
pursuant  to  a  contract  with  the  City  then  about  to  expire,  open  arc  lamps 
of  2000  nominal   candle-power;   that   the   actual   candle-power  of  these 
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lamps  was  less  than  2000,  which  term  was  ifominal  rating  adopted  by 
electricians,  and  that  the  lamps  were  mutually  accepted  as  fulfilling  the 
contract.  The  respondent  City  further  claims  that,  disregarding  the 
terms  of  the  contract,  and  without  obtaining  the  consent  of  the  respondent, 
the  petitioner  substituted  for  the  lamps  then  in  use,  enclosed  arc  lamps  of 
less  actual  candle-power  and  of  a  nominal  rating  among  electricians 
generally  of  about  1200  candle-power;  that  both  actual  and  nominal 
candle-powers  of  this  lamp  were  about  three-fifths  of  the  actual  and 
nominal  candle-power  of  the  open  arc  lamps  so  displaced;  that  the  peti- 
tioner .  .  .  misrepresented  that  the  enclosed  arc  lamps  were  of  a 
nominal  rating  of  2000  candle-power  and  were  of  equal  candle-power, 
size  and  efficiency  to  the  open  arc  lamps  .  .  .  ;  that  relying  upon 
the  false  statements  ...  of  the  petitioner  and  believing  them  to  be 
true,  the  City  paid  for  the  lamps  .  .  .  until  about  the  first  day  of 
February,  1910,  since  when,  the  respondent  (City)  has  refused  to  accept 
the  enclosed  lamps  as  complying  with  the  contract  and  has  so  notified  the 
petitioner." 

The  Company  claims  that  the  old  lamps  in  use  in  1903  had  been  in 
use  since  1886  and  were  of  an  obsolete  type  (open  direct-current  arcs 
operated  at  about  9  to  9.3  amperes),  and  therefore  in  August,  1904,  the 
change  was  made.  These  old  lamps  had  never  been  operated  above  an 
hourly  output  per  lamp  of  450  to  465  watt-hours ;  that  in  about  1903  cities 
began  to  change  to  enclosed  alternating-current  arcs  and  finding  it  desira- 
ble the  company  selected  this  lamp  and  hung  a  sample  for  inspection  and 
criticism  for  six  weeks.  This  sample  was  a  multiple,  enclosed  arc  in 
lieu  of  a  series  enclosed  type.  The  enclosed  alternating-current  lamps 
were  and  have  been  until  March,  1910,  operated  at  6.6  amperes,  and  73 
volts. 

Having  met  with  passive  approval  this  type  was  substituted  at  an 
expense  to  the  Company  of  $5,000.  The  City  acquiesced  in  the  change 
and  paid  all  bills  until  February,  1910,  and  ''by  reason  of  the  foregoing 
facts  the  respondent  City  is  now  estopped  to  deny  that  the  lights  are 
not  in  conformity  with  the  contract  and  is  estopped  from  refusing  to 
pay  for  lights  furnished  under  the  contract  All  efforts  to  obtain  an 
approval  of  the  new  lamps  met  with  merely  passive  acquiescence." 

The  cost  of  operating  the  arc  lamps  and  its  relation  to  total  cost 
of  operation  and  the  relative  income  from  the  street  lights  was  computed 
by  the  Commission,  after  some  difficulty,  due  to  incomplete  records. 
After  thorough  consideration  of  details,  by  their  usual  painstaking 
methods,  the  Commission  found  the  total  operating  expenses  of  the  arc 
lamps,  inclusive  of  interest,  to  be  $88.98,  or  $97-88  per  lamp  per  year, 
according  to  two  different  methods  of  estimating. 

The  gross  revenue  per  lamp  is  $78.35,  or  $78.57.  Which  determina- 
tion is  the  more  reliable  it  is  difficult  to  conclude.  However,  it  is  quite 
apparent  that,  whichever  value  is  more  exact,  the  street  lighting  system 
will  be  found  to  earn  very  little  in  the  way  of  interest  above  all  other 
operating  expenses. 

By  making  some  allowances   for  abnormal  accounts,  the  Commis- 
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sion  finds,  "that  the  street  lighting  investment  is  eartfing  from  somewhat 
less  than  4  per  cent  to  somewhat  less  than  6  per  cent  in  the  way  of 
interest  on  the  cost  of  reproduction.  Just  what  this  plant  should  earn 
IS  difficult  to  decide  in  view  of  the  conditions  under  which  it  operates.** 
It  operates  a  lighting,  power,  and  one-car  railway  system  from  a  com- 
bination steam  and  hydro-electric  plant." 

The  points  relating  to  the  quality  of  service  are  whether  the  alter- 
nating-current enclosed  arcs  as  installed  in  Waupaca  in  1904  and  as 
operated  until  March,  1910,  were  a  fair  substitute  for  the  open  direct- 
current,  9.6-ampere  arc,  and  if  not,  what  damage,  if  any,  the  City  has 
sustained  from  such  substitution;  whether  the  lamps  as  operated  since 
March  i,  1910,  have  been  a  fair  substitute  for  open  direct-current,  9.6- 
ampere  arc  lamps,  and,  if  not,  what  adjustment  for  the  difference  will  be 
fair  to  both  parties. 

"These  questions  involve  matters  which  were  touched  upon  in  the 
case  of  the  City  of  Sheboygan,  Wisconsin,  vs.  Sheboygan  Railway  and 
Electric  Company,  matters  which  of  recent  years  have  received  much 
mvestigation  and  discussion,  but  which  arc  not  as  yet  so  definitely  settled 
that  we  are  furnished  with  a  basis  for  opinion  without  further  comment 
or  without  further  investigation." 

"In  passing  upon  these  matters  consideration  has  been  given  to 
whatever  of  importance  has  been  found  to  relate  thereto  and  to  exten- 
sive investigations  by  the  Commission  staff." 

In  speaking  of  a  brief  prepared  for  the  City  by  Mr.  A.  D.  Adams, 
the  Commission  points  out  that  relative  mean  hemispherical  candle-power, 
based  on  authorities,  aird  on  estimates  of  the  energy  consumed  by  the 
Waupaca  arcs,  is  all  that  is  considered  in  this  brief,  which  gives  the 
relative  worth  of  the  Waupaca  lights  as  35.64  per  cent  of  contract  rate 
from  August,  1904,  to  March,  1910,  and  37.80  per  cent  since  March,  1910. 

"Such  an  analysis,  while  affording  some  indication  of  the  relative 
luminous  efficiency — that  is,  total  light  production — of  these  light  sources, 
leaves  unconsidered  some  of  the  essential  features  of  street  illuminatiort." 

The  Colorado  Springs  decision  and  National  Electric  Light  Asso- 
ciation Committee  Reports  are  then  reviewed  and  the  fact  pointed  out  that 
the  6.6-ampere,  alternating-current  lamp  is  not  considered  by  this  deci- 
sion and  report  a  fair  and  full  equivaleiTt  for  the  9.6-ampere,  direct- 
current,  arc  lamp.  The  difference,  as  found  at  Colorado  Springs,  was 
about  20  per  cent,  which  was  about  the  same  difference  existing  between 
6.6-ampere  alternating-current  and  7.5-ampere  alternating-current  lamps. 

After  a  detailed  review  of  the  National  Electric  Light  Association 
Committee  Reports  and  the  citation  of  their  X  values,  the  petitioner 
company  "claims  that,  because  the  determination  of  the  X  values  was, 
within  certain  limits,  a  more  or  less  arbitrary  matter  and  because  the 
Committee  found  it  necessary  to  make  big  steps  in  dividing  the  lamps 
into  definite  classes,  the  division  is  not  an  exact  measure  of  one  lamp  in 
turn  with  another.  It  is  further  claimed  that  while  the  illumination  at 
250  feet,  which  corresponds  to  the  X  value  of  3.5,  is  about  0.0031  fo<)t- 
candles ;  the  illumination  that  the  6.6-ampere,  alternating-current,  enclosed 
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lamp  gives  at  250  feet  is  o.oojS  to  0.0039  foot-candles,  and  that,  therefore, 
this  lamp  lacks  only  a  few  per  cent  of  being  in  the  same  class  with  the 
9.6-ampere,  direct-cui  rent,  open  lamp,  which  was  designated  by  the  Com- 
mittee by  an  X  value  of  4  which  corresponds  to  0.0041  foot-candles  at  250 
feet  from  the  lamp.  "When  the  alternating-current  lamp  is  operated  at 
7  amperes  it  is  claimed  by  the  petitioner  company  that  the  illumination 
at  250  feet  is  increased  about  in  proportion  to  the  change  of  current  from 
6.6  to  7  amperes  and  that  the  lamp  operated  at  7  amperes  would  therefore 
be  in  the  class  with  the  class  having  an  X  value  of  4."  Some  analyses 
of  the  Committee's  reports  are  made  to  indicate  certain  flexibility  to 
the  listing  of  the  various  lamps  in  the  reports. 

While  comparison  of  illumination  on  a  plane  of  reference  may  be 
the  most  effective  comparison  involving  the  intensity  of  illumination, 
various  reasons  for  not  confining  the  comparison  to  undirectional 
measurements,  for  the  purpose  of  this  case,  are  pointed  out  The  method 
of  using  the  light,  the  height  of  lamps,  distribution  curve  of  lamp,  etc, 
are  cited  as  factors.  "For  this  reason  it  appears  that  a  comparison  of 
light  sources  for  street  lighting  purposes  by  the  amount  of  illumination 
that  is  produced  at  a  certain  distance  from  the  lamp  leaves  important 
factors  imconsidered." 

Tests  were  made  by  the  Commission  staff  of  the  illumination  "at 
several  distances  from  the  lamp  and  of  other  factors  which  have  an 
important  bearing  on  the  situation." 

Two  distinct  characteristics  may  be  attributed  to  a  light  source, 
namely,  its  efficiency  as  a  light  producer  and  its  efficiency  as  a  light  distrib- 
utor. By  the  term  "efficiency  as  a  light  producer"  is  not  meant  the 
relation  between  the  energy  supplied  to  the  illuminant  and  the  energy  of 
the  emanating  light,  though  this  no  doubt  would  be  the  more  exact  defini- 
tion, but  the  relation  between  the  number  of  light  units  produced  and 
the  energy  imits  supplied  is  implied  by  the  term.  By  efficiency  of  distri- 
bution is  usually  meant  the  effectiveness  of  the  distribution  of  the  exist- 
mg  light  for  useful  purposes.  Upon  the  first  basis,  efficiency  as  light 
producers,  it  would  seem,  all  artificial  light  sources  for  illuminating 
purposes  may  be  freely  and  directly  compared,  as  this  comparison  involves 
only  the  amotmt  of  light  produced  and  amotmt  of  energy  consumed,  both 
of  which  can  be  determined  with  reasonable  accuracy.  Upon  the  basis 
.of  efficiency  as  light  distributors,  comparison  cannot  be  made  without 
considerable  qualification,  as  various  factors  outside  of  the  lamp  itself 
affect  the  results  and  must  be  considered  when  they  are  not  eliminated. 

Efficiency  as  a  light  producer  and  efficiency  as  a  light  distributor, 
therefore,  demanded  investigation,  one  dependent  only  on  energy  and 
total  light  flux,  and  the  other  upon  various  qualifying  factors  outside  of 
the  lamp  itself. 

"Determination  of  light-producing  efficiency  is  chiefly  a  matter  of 
laboratory  investigation,  and  the  Commission  utilizes  such  work  as  is 
already  done  by  authorities. 

"The  relative  efficiency  as  light  distributors,  or,  more  properly,  the 
relative  adaptability  for  specific  illuminating  purposes,  may  be  determined 
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with  more  or  less  degree  of  accuracy  from  laboratory  tests,  but  the 
performance  under  such  conditions  is  so  likely  to  be  somewhat  different 
from  that  under  actual  operating  conditions,  that  when  possible,  it  is 
advisable  to  determine  the  character  of  the  distribution  of  light  under 
service  conditions.  For  this  purpose,  various  methods  are  often  followed 
using  portable  photometers,  luminometers,  etc  A  portable  photometer 
was  employed  by  the  Commission  staff  for  all  field  measurements  of  light, 
or  illumination." 

"As  there  appears  to  be  no  unanimity  of  opinion,  up  to  the  present 
time,  as  to  exactly  how  or  what  measurements  of  illumination  should  be 
made  for  a  comparison  of  street  lights,  it  was  necessary  for  the  staff  to 
reach  conclusions  independently  as  to  what  should  be  undertaken  in  this 
regard  to  furnish  a  basis  for  an  equitable  decision.^  The  recommenda- 
tions of  the  N.  E.  L.  A.  Committee,  as  already  referred  to,  specify  that 
the  methods  of  illumination  should  be  made  in  a  plane  normal  to  the 
light  rays  from  the  lamp  at  the  test  point.  Others  maintain  that  the 
measurements  should  be  made  on  a  horizontal  plane,  which  is  usually 
about  parallel  with  the  street  surface.  Still  others  advocate  measure- 
ments of  the  illumination  on  a  vertical  plane.  Each  method  has  its  own 
advantages  and  disadvantages." 

"For  the  purpose  of  this  case,  much  of  the  work  has  followed  the 
method  of  using  the  vertical  test  plane,  but  it  is  not  claimed  that  the  use 
of  this  plane  is  in  all  respects  superior  to  the  use  of  others.  It  has  the 
advantage  that  the  same  relative  position  of  the  test  plane  is  maintained 
at  all  points  of  measurements  with  reference  to  the  axis  of  street  and 
objects  along  this  axis;  that  the  most  favorable  condition  for  measure- 
ment is  secured  where  the  illumination  is  low  and  therefore  where  the 
measurement  is  usually  least  accurate;  that  light  from  the  opposite  lamp 
does  not  affect  the  measurement  when  the  test  position  is  midway  between 
famps;  and  that  if  reflection  from  the  street  surface  is  material  this 
reflection  has  its  effect  on  the  test  plate  near  the  lamp  as  well  as  at  a 
considerable  distance.  It  has  the  disadvantage  that,  as  the  test  plane 
approaches  or  recedes  from  the  lamp,  the  plane  changes  its  angle  with 
respect  to  the  incident  light." 

A  further  discussion  of  the  relative  advantages  of  the  vertical, 
normal  and  horizontal  planes  of  reference  for  the  purpose  of  the  measure- 
ment of  illumination  in  the  street  was  presented. 

Then  followed  the  investigation  into  the  operation  of  the  Waupaca 
arc  lamps.  No  record  of  the  average  current  was  available  before  March, 
1910,  except  the  Bristol  i:ecording  ammeter  tests  made  by  the  City,  whicli 
showed  that  the  current  of  the  arc  circuits  was  very  closely  6.6  amperes. 
After  the  complaint  was  entered,  about  March,  1910,  this  current  was 
raised  to  7  amperes. 

Certain  wattage  tests  were  made  on  the  Waupaca  street  lights,  for 
the  City,  by  Mr.  J.  R,  Cravath,  on  December  9,  1910,  showing  the  aver- 
age wattage  of  thirteen  lamps  tested  to  be  415,  the  minimum  being  350 
and  the  maximum  505. 
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Candle-power  tests  were  also  made  at  the  same  time  by  the  City 
under  certain  conditions,  the  results  of  which  follow : 

"City  Hall  lamp,  test  plate  41  feet  distant  and  4  feet  below  lamp: 

Candle-Power 

Minimum  observed    133 

Maximum  observed    336 

Average  of  10  readings  197 

*'Union  and  Main  Street  lamp,  test  plate  40  feet  distant  and  4  feet 
below  lamp: 

C  andle-Power 

Minimum  observed  78 

Maximum  observed   135 

Average  of  13  readings   113 

"Fulton  and  MjaLitt  Street  lamp,  test  plate  40  feet  distance  and  4  feet 
below  lamps: 

Candle-power 

Minimum   observed    118 

Maximum  observed    216 

Average  of  13  readings  140 

"It  is  admitted  by  the  respondent's  witness  that  these  tests  of 
candle-power  are  insufficient  in  number  and  duratioit  to  furnish  conclu- 
sive evidence  as  to  the  performance  of  the  lamps.  The  wattage  tests  cover, 
it  would  seem,  a  sufficient  proportion  of  the  lamps  in  use  to  give  some 
indication  of  the  performance  of  the  lamps  in  this  respect,  at  that  time. 
From  these  tests  it  is  seen  that  the  Waupaca  lamps  even  when  operated 
at  7  amperes  were,  on  December  9,  1910,  supplied  with  less  energy  thaif 
the  rated  consumption  of  such  lamps  normally  operated  at  6.6  amperes." 

The  company  then  overhauled  and  readjusted  its  lamps,  after  which 
the  average  wattage  of  30  lamps,  operated  at  7  amperes  and  tested  by  the 
company's  electrician,  was  472,  the  minimum  being  432  and  the  maximum 
486. 

From  the  foregoing  it  is  quite  evident  that  the  adjustment  of  the 
arc  lamps  was  so  made  that,  although  the  current  flowing  was  only  7 
amperes,  the  energy  consumption  of  the  arc  lamps  was,  on  an  average, 
not  much  less  than  the  wattage  rating  of  7.5-ampere  arc  lamps  of  the 
same  kind. 

The  lamps  were  all  tested  again  under  the  direction  of  the  appli- 
cant's expert  witness,  Mr.  W.  D'A.  Ryan. 

SUMMARY — WAUPACA  STREET  LIGHTING  TEST 

Toul                                                                 Volu  Amp.  Watte 

No.  Av.             Foot           Candles      at  ter-  in  at  ter- 

lampa  100'              150'               250'          minalt  line  minala 
By  Schenectady 

Calibration    ..     30  .016          .0073          .0031          86  7  491 
By  Waupaca 

Calibration    . .     30  .018          .0095          .0040         86  7  491 

Mean    30  .017         .0084         .0036         86  7  491 

During  April,  191 1,  each  lamp  used  for  municipal  street  lighting  in 
Waupaca  was  carefully  tested  by  members  of  the  Commission  staff.  In 
order  to  compare  the  6.6-ampere.  alternating-current,  enclosed  lamp  and 
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the  lamp  as  operated  in  Waupaca  at  7  amperes  with  the  so-called  "2000-cp 
arc,"  the  inspectors  conducted  tests  on  several  systems  of  6.6-ampere, 
alteraating-current  enclosed  and  9.6-ampere,  direct-current  open  arcs  in 
other  cities. 

In  making  a  comparison  for  this  case,  between  the  illuminating 
qualities  of  6.6-ampere,  alternating-current  enclosed  and  9.6-ampere, 
direct-current  open  arcs,  as  types  of  street  illuminants,  it  was  recog- 
nized that  a  comparison  of  average  conditions  as  represented  by  a  random 
selection  of  systems  in  operation  would  not  necessarily  serve  as  a  fair 
comparative  measure  of  the  quality  of  the  respective  lamps,  but  that 
reasonable  care  must  be  taken  that  comparison  be  made  of  each  type 
operating  under  normal  conditions.  The  Commission  was  confronted  at 
the  very  outset  with  the  difficulty  of  obtaining  tests  upon  open  lamps 
operating  under  what  may  be  termed  first-class  conditions  for,  as  is  well 
known,  this  form  of  arc  is  iox  one  reason  or  another  now  being  rapidly 
displaced  in  this  country  by  other  types;  and,  since  those  which  still 
remain  will  for  the  most  part  be  soon  displaced,  proper  maintenance  has 
under  these  circumstances  been  frequently  neglected. 

"Examination  of  the  form  of  the  light  distribution  from  the  9.6- 
ampere,  open  arc  lamps  as  given  by  such  authorities  as  Mr.  W.  D'A. 
Ryan  and  Prof.  C  P.  Matthews,  as  well  as  the  data  of  our  own  staff, 
indicate  quite  conclusively  that  lamps  of  this  kind  should  be  placed 
much  higher  above  the  street  surface  than  the  6.6-ampere  or  7.S-ampere 
alternating-current  enclosed  arcs  in  order  to  most  effectively  utilize  the 
light  produced.  The  first  agreement  as  to  street  lighting  between  the 
applicant  and  respondent  in  1886  specified  that  the  open  arc  lamps  should 
be  placed  on  poles  not  less  than  40  feet  in  height.  While  it  may  be 
argued  that  specification  is  made  of  the  height  of  poles  to  be  used  but 
not  of  the  height  of  the  lamp  above  the  street,  the  logical  deduction 
seems  to  be  that  it  was  at  that  time  believed  that  such  arcs  should  be 
placed  about  40  feet  high.  Since  these  facts  of  the  matter  seem  to  bear  out 
this  opinion  and  because  we  are  attempting  to  determine  the  illumination 
of  this  lamp  under  normal  condition,  it  seems  proper  to  give  at  least 
some  consideration  to  the  resultant  illumination  when  the  lamp  is  placed 
at  this  height. 

"The  inspectors  have  therefore  determined  the  difference  between 
the  intensity  of  illumination  at  various  points  along  the  street  for  the 
lamps  at  heights  as  found  and  for  the  lamps  as  assumed  at  a  height  of 
40  feet  It  was  found  that  so  raising  the  lamp,  decreases  the  intensity  of 
illumination  near  the  light  source  but  increases  it  beyond  50  to  90  feet 
from  the  lamp,  thereby  producing  more  uniform  distribution  of  illumina- 
tion. 

"While  for  reasons  already  given  the  Commission  met  with  little 
difficulty  in  concluding  that  a  comparison  of  the  radiants  by  ratios  of 
illumination  produced  at  a  certain  distance  from  the  lamps  is  hardly 
sufficient  as  a  measure  of  their  relative  merits,  the  problem  still  remained 
of  deciding  upon  a  proper  comparison  when  we  have  for  consideration 
fairly  well  established  curves  of  distribution   for  intensities  at  various 
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points  along  the  street  The  firsl  method  that  naturally  suggested  itself 
was  to  determine  the  simple  average  of  ratios  of  the  illumination 
measured  at  the  several  points. 

''Street  lighting,  at  least  in  a  liberal  service,  is  not  merely  a  matter 
of  strip  lighting,  as  might  be  at  first  supposed,  but  it  involves,  as  well, 
the  illumination  of  adjacent  yards  and  buildings.  The  importance  of 
this  factor  must  not  be  neglected,  as  it  is  a  material  aid  in  rendering 
visible  persons  and  objects  upon  and  along  the  streets.  Since  this  is 
true,  it  appears  that  areas  rather  than  mere  distances  are  involved  in 
the  lighting  problem  and  that  the  measurements  made  at  considerable 
distance  represent,  in  general,  larger  areas  lighted  and  greater  light 
flux  from  the  lamps  than  do  those  which  are  made  within  relatively 
short  distances.  Consequently  it  seems  that,  if  a  comparison  of 
the  intensity  of  illumination  at  various  points  along  the  street  is  to 
serve  as  a  measure  of  the  relative  merits  of  the  lamps,  the  useful  light 
at  considerable  distance  should  receive  more  weight  than  that  near  the 
lamp,  and  that  the  relative  weight  should  be  somewhat  in  proportion  to 
iht  area  lighted. 

"One  of  the  most  essential  features  of  good  street  lighting,  wheit 
not  involving  a  special  problem,  is  uniform  distribution  of  light.  Nearly 
every  one  is  acquainted  with  the  well-known  physiological  phenomenon 
which  occurs  as  one  passes  from  a  dimly  lighted  room  to  one  which  is 
brightly  lighted,  or  vice  versa.  Although  vision  is  at  first  quite  distinct, 
passage  into  a  room  having  a  considerable  difference  of  illuifiination  is 
usually  accompanied  by  inability  to  see  distinctly,  if  at  all,  tmtil  the  eyes 
have  adjusted  themselves  to  the  changed  condition.  It  has  often  been 
observed  that  it  is  difficult  to  see  from  brightly  lighted  spots,  or  past 
brilliant  lights  into  more  obscure  places  which,  in  themselves,  seem 
illumination." 

A  discussion  of  the  uniformity  of  distribution  of  daylight  and  moon- 
light and  of  the  variations  from  very  high  intensities  in  daylight  to  very 
low  intensities  in  moonlight  then  follows,  with  the  conclusion  that  "for 
ordinary  streets  and  highways  by  night,  the  average  person  is  satisfied 
with  the  illumination  of  the  unclouded  full  moon,"  and  that  "with  uni- 
form and  well-diffused  light,  vision  is  quite  clear  at  very  low  values  of 
dlumination." 

"These  facts  lead  to  the  conclusion  that  when  there  is  little  to 
choose  between  various  light  sources,  insofar  as  the  quantity  of  light 
emanating  to  the  street  surface  or  other  reference  plane  is  concerned, 
that  source  is  in  general  best  which  most  evenly  distributes  the  radiating 
light. 

"There  is  still  another  important  factor,  namely  the  steadiness  of 
light,  which  is  impossible  of  such  scientific  measurement  as  will  offer  a 
suitable  basis  of  comparison.  Unsteadiness  of  the  light  sources  resulting 
in  flickering  and  flaring  has  a  deleterious  effect  upon  vision.  It 
requires  little  presentation  of  facts  to  show  that  in  this  respect  the  alter- 
nating-current enclosed  arcs  are  superior  to  the  direct-current  open  arcs, 
as  manufactured  in  this  country,  even  when  the  latter  are  operating  under 
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good  conditions.  However,  just  what  is  the  difference  in  value  due  to 
a  difference  in  steadiness,  in  the  case  of  arcs  which  in  other  respects  are 
equal,  is  a  more  difficult  matter  to  determine. 

'It  has  been  found  by  the  inspectors  of  the  Commission  that  the 
wattage  of  the  direct-current  open  arc  lamp  fluctuates  about  6.5  times  as 
much  as  that  of  the  alternating-current  enclosed  arc.  But  other  factors, 
such  as  wind,  rain,  snow,  insects  and  complexity  of  station  regulating 
equipment  also  have  their  effects  upon  the  steadiness  of  burning  and 
render  a  comparison  difficult. 

"What  difference  due  to  physiological  and  psychological  effects  of 
different  intensities  of  illumination  exists  in  the  relative  commercial  value 
of  light  sources  of  the  same  general  characteristics  as  regards  color  of 
light,  uniformity  of  distribution  and  steadiness  of  emissivity,  has  not  as 
yet  been  satisfactorily  determined."  The  phenomena  accompanying  the 
physiological  effect  of  adaptation  have  been  "established  in  only  such 
very  general  terms  that  their  relation  to  the  commercial  value  of  various 
street  lights  cannot  now  be  expressed  in  dollars  and  cents." 

"The  facts  which  have  been  brought  forth  by  this  investigation  show 
quite  clearly  that  the  characteristics  of  the  lamps  involved  in  these  pro- 
ceedings must  necessarily  be  judged  both  quantitatively  and  qualitatively. 
Concerning  those  characteristics  which  may  be  measured  quantitatively, 
considerable  data  have  been  preseirted  herein  carrying  out  the  fact  that 
the  illumination  produced  along  the  streets  by  the  9.6-ampere,  direct-cur- 
rent, open  arc  lamp  is  about  twice  the  amount  produced  by  the  6.6-ampere, 
alternating-current  enclosed  arc.  But  regarding  the  relative  merits  of 
those  factors  which  must  be  considered  qualitatively,  there  is  some 
divergence  of  opinion.  Even  among  the  experts  of  the  Commission  staff, 
opinions  differ  somewhat  as  to  what  extent  the  inferior  quantity  of  light 
from  the  6.6-ampere,  alternating-current,  enclosed  arc  lamp  is  balanced 
by  superior  steadiness  and  uniformity  of  distribution. 

"In  support  of  the  opinion  that  this  lamp  is  a  fair  substitute  for  the 
9.6-ampere,  direct-current,  open  arc,  the  following  statement  has  been 
submitted  by  one  of  the  Commission  experts." 

"It  is  undoubtedly  true  that  the  primary  factors  bringing  about 
the  abandonment  of  the  9.6-ampere,  direct-current,  open  arc  and  the  adop- 
tion of  the  6.6-ampere,  alternating-current  enclosed  type  of  arc  lamp  were 
the  advantage  in  operation,  the  principal  one  of  which  is  that  the  enclosed 
type  requires  trimming  or  replacement  of  the  carbons  about  once  a  week 
as  against  once  a  day.  This,  with  other  attendant  advantages  from  the 
station  equipment  and  distribution  standpoints,  involves  a  considerable 
saving  in  operating  cost  per  lamp.  Just  how  far  the  interests  of  the 
public  were  considered  in  developing  and  using  the  enclosed  type  of 
lamp  is  difficult  to  determine.  The  change  involved  a  sacrifice  in  light- 
emitting  power  per  lamp  of  about  50  per  cent,  and  it  is  a  debated  question 
whether,  from  the  customers*  standpoint,  the  enclosed  arc  t)rpe  has  com- 
pensating advantages  sufficient  to  justify  this  development. 

"It  is  only  during  the  past  few  years  that  there  has  been  developed 
and  made  available  a  type  of  portable  photometric  equipment  suitable  for 
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the  measurement  of  street  illumination  aitd  candle-power.  By  the  use  of 
this  instrument  much  important  information  concerning  street  illumination 
has  been  obtained;  but  it  has  been  brought  out  with  striking  emphasis 
that  the  actual  usefulness  of  a  system  of  street  illumiitation  is  not  capable 
of  exact  measurement  by  means  of  such  equipment.  This  is  due  to  the 
fact  that  there  are  certain  qualities  of  illumination  which  cannot  be 
determined  by  photometric  means,  qualities  which  determine  in  marked 
degree  the  useful  efficiency  of  the  light  furnished.  While  the  intensity 
of  illumination  can  be  determined  by  the  photometer,  the  influence  of 
flicker,  non-uniformity  and  glare  on  the  usefulness  of  this  light  are  not 
capable  of  measurement. 

"With  a  lack  of  methods  of  measurement  for  qualities  which  go  to 
make  up  useful  lighting  efficiency,  judgment  must  necessarily  play  a  part 
in  arriving  at  an  estimate.  Even  the  interpretation  of  luminous  intensity, 
that  quality  which  can  be  measured  by  the  photometer,  an  uncertain 
factor  enters;  i.  e.,  the  adaptability  of  the  eye.  The  photometers  tell  us 
that  daylight  illumination  is  over  one  hundred  thousand  times  the 
intensity  of  bright  moonlight,  yet  this  enormous  ratio  does  not  represent 
the  relative  seeing  ability,  conferred  by  these  two  type  of  illumination  on 
account  of  the  change  which  the  eye  itself  undergoes  in  adapting  itself 
to  the  amount  of  light  available.  As  the  intensity  of  illumination  increases 
the  percentage  of  light  made  use  of  by  the  eye  decreases.  With  the  com- 
paratively low  intensities  involved  when  comparing  these  types  of  street 
lamps,  the  question  of  adaptability  of  the  eye  does  not  play  as  important 
a  part,  but  still  it  is  a  factor  to  be  considered.  On  an  assumption  then, 
of  equality  of  factors,  other  than  intensity  of  illumination,  it  does  not 
appear  probable  that  the  relative  intrinsic  value  of  two  street  lights  is 
directly  proportional  to  the  intensity  of  light,  because  of  eye  adaptability; 
while  the  6.6-ampere,  alternating-current,  enclosed  arc  lamp  has  one- 
half  the  light-emitting  power  of  the  9.6-ampere,  open  arc,  its  relative 
usefulness  is  something  more  than  50  per  cent.  Just  how  much  it  is  impos- 
sible to  determine  on  account  of  the  incomplete  knowledge  concerning 
adaptability.  If  we  could  add  to  this  figure,  which  is  above  50  per  cent, 
another  figure  representing  the  percentage  advantage  of  the  enclosed  over 
the  open  arc,  due  to  greater  uniformity  of  distribution,  another  figure 
representing  the  advantage  of  less  glare,  and  another  for  less  interruption 
of  service,  we  would  have  a  resultant  figure  which  would  represent  the 
relative  service  value  of  the  two  types  of  lamp.  Whether  the  sum  total  is 
100  per  cent  or  less  or  more  is  a  matter  largely  of  judgment  of  experts  and 
authorities  on  illumination  and  covers  a  considerable  range,  some  holding 
that  the  old  type  of  light  is  superior,  others  that  there  is  approximate 
equality,  and  others  that  the  enclosed  type  is  the  more  useful.  With  this 
divergence  of  expert  opinion,  the  judgment  of  the  public  at  large  assumes 
an  importance;  and  it  appears  that  the  judgment  of  the  public  is  that  the 
street  lighting  service  which  is  given  to-day  is  not  inferior  to  that  given 
twenty  years  ago. 

"An  important  factor  to  be  considered  is  that  the  direct-current 
open  arc  lamp  has  become,  or  is  rapidly  becoming,  obsolete  in  this  country ; 
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that  while  economy  and  simplicity  have  had  much  to  do  with  the  intro- 
duction of  the  new  types  of  lamps,  it  is  almost  inconceivable  that  in  this 
development  the  interests  of  the  public  would  or  could  have  been  sacri- 
ficed, in  view  of  the  fact  that  the  science  of  illumination  was  developing 
and  that  fraud  could  not  escape  detection.  In  results  of  litigation  and 
in  various  publications  relative  to  street  lighting  systems  the  public  has 
been  informed  on  this  subject,  but  such  information  does  not  appear  to 
have  retarded  the  change  from  the  older  type  of  lamp. 

"In  view  of  the  consideration  expressed  in  the  foregoing  pages  it 
appears  io  the  writer  that  the  6.6-ampere,  alternating-current,  enclosed 
arc  lamp  is  a  fair  equivalent  of  the  older  type  g.6-ampere,  direct-current, 
open  arc  lamp,  and  that  if  there  is  any  inferiority  in  effective  illuminat- 
ing service  rendered  by  the  former  type,  the  amount  is  so  uncertain  and 
of  such  insignificance  as  to  be  impossible  of  measurement,  and  not  capable 
of  numerical  statement 

"Although  as  stated  above  and  as  noted  elsewhere  herein,  various 
advantageous  features  effecting  the  cost  of  operation  were  primary  fac- 
tors in  bringing  about  the  introduction  of  the  enclosed  arc,  the  fact  that 
economy  of  operation  resulted  does  not  lead  to  the  conclusion  that  the 
service  was  equivalent.  It  does,  however,  have  an  important  bearing  upon 
the  rate  to  which  the  utility  is  entitled,  the  number  of  lamps  for  which 
the  city  can  afford  to  pay,  and  consequently  upon  the  kind  of  system 
which  should  be  selected. 

"The  relative  number  of  6.6,  7.0  and  7.5-ampere,  alternating-current, 
enclosed  arcs  in  use  does  not  indicate  what  the  public  generally  con- 
sidered a  fair  equivalent  of  the  open  direct-current  arc,  because  of  the 
advantage  to  the  public  of  reduced  rates  which  followed  the  introduction 
of  the  enclosed  arc 

"It  seems  to  be  established  that  what  the  7.s-ampere  alternating- 
current,  enclosed  arc  lacks  in  intensity  of  illumination  it  just  about  makes 
up  in  those  elements  which  cannot  be  properly  evaluated,  and  that,  where 
prejudice  does  not  exist,  due  to  difference  in  operating  costs  or  for  other 
reasons  not  based  on  service  itself,  the  7.5-ampere,  alternating-current, 
enclosed  arc  ordinarily  replaces  with  reasonable  satisfaction  the  9.6- 
ampere,  direct-current,  open  arc  as  a  street  illuminant. 

"Various  comparisons  made  by  the  staff  appear  to  show  that  the 
6.6-ampere,  alternating-current,  enclosed  arc  lamp  is  about  18  to  20  per 
cent  inferior  to  the  7.5-ampere  arc  as  a  street  illuminant.  It  therefore  fol- 
lows that  the  position  of  the  6.6-ampere,  alternating-current,  enclosed  arc 
is  about  the  same  amotmt  below  that  of  the  9.6-ampcre,  direct-current, 
open  arc  when  the  latter  and  the  7.5-ampere,  alternating-current,  enclosed 
arc  are  considered  as  fair  equivalents.  Similar  comparisons  show  that 
the  enclosed  arc  lamps  as  operated  at  7.0  amperes  during  the  inspector's 
tests  are  about  10  per  cent  inferior  to  the  9.6-ampere,  direct-current  open 
arc  as  street  illuminants. 

"The  general  looseness  of  the  terms  of  the  contract  involved  and 
the  failure  of  the  parties  concerned  to  come  to  art  understanding  as  to  the 
meaning  of  these  terms  of  the  contract  which  bear  upon  the  service  to 
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be  rendered"  and  some  features  of  a  street  lighting  contract  to  be  fi^ven 
consideration  are  then  discussed,  embracing  references  to  the  National 
Electric  Light  Association  Committee  Reports. 

"During  recent  years  much  has  been  done  by  the  illuminating  pro- 
fession in  its  effort  to  clear  up  the  matter  of  indefiniteness  of  street 
lighting  contracts.  From  a  consideration  of  such  progress  as  has  been 
made  in  this  respect  it  is  believed  advisable  to  hold  the  recommendations 
of  the  committees  not  as  final,  but  as  a  progress  report  in  the  transi- 
tion from  contracts  rating  lamps  only  on  power  consumed  to  the  form 
which  may  later  be  recognized  as  in  general  the  best. 

"Inadequacy  of  various  street  lighting  contracts,  it  seems,  has  been 
due  not  only  to  weakness  in  expressing  the  terms  of  the  agreement,  but 
also  to  failure  to  recognize  the  mutual  responsibility  of  both  interested 
parties  for  the  form  of  the  special  equipment  employed.  Since,  under 
most  conditions  of  street  lighting,  the  cost  of  energy  produced  is  one 
important  element  of  the  total  cost  and  the  cost  of  operating  the  special 
apparatus  for  converting  electrical  energy  into  radiant  light  is  another, 
and  since,  for  these  reasons,  neither  units  of  energy  supplied  nor  of 
illumination  produced  properly  measure  the  final  cost  of  producing  light, 
it  appears  that  the  unit  which  most  successfully  combines  both  elements 
will  most  adequately   measure  the  payment  for  the   services   delivered. 

"In  concluding  this  discussion  of  the  essential  elements  of  street 
lighting  contracts,  it  may  be  said  that  because  the  rates  to  be  paid  can- 
not be  equitably  based  upon  the  amount  of  illumination  and  because  of 
the  lack  of  flexibility  in  changing  from  one  kind  of  lighting  system  to 
another,  for  which  the  utility  can  be  held  no  more  responsible  than  the 
city,  the  preliminary  investigation  leading  to  a  selection  of  the  system  to 
be  employed  should  cover  both  the  relative  illuminating  merits  and  the 
cost  of  operation  for  the  various  systems  under  consideration.  As  the 
proper  illumination  of  streets  is  a  matter  of  great  importance  and  as 
contracts  therefore  usually  involve  the  expenditure  of  considerable  sums 
of  money,  sufficient  professional  skill,  proportionate  of  course  to  the 
importance  of  the  undertaking,  should  ordinarily  be  engaged  in  the 
preliminary  investigation  by  the  parties  to  the  contract,  to  insure  the 
adequacy  of  the  system  selected  to  meet  the  needs  of  the  community. 

"While  we  have  been  enabled  from  the  various  facts  presented  to 
arrive  at  some  idea  of  the  difference  in  the  quality  of  illumination  pro- 
duced by  the  several  lamps,  attendant  circumstances  in  this  case  render 
impossible  a  decision  placing  a  money  value  upon  the  damage  to  the 
respondent  in  accord  with  the  difference  in  the  illuminating  values  of 

the  arcs. 

"It  is  the  contention  of  the  attorneys  for  the  respondents  that  these 
proceedings  do  not  involve  a  determination  of  a  reasonable  rate  of  com- 
pensation for  the  street  arc  lighting  now  or  heretofore  furnished  to  the 
respondent  city  and  that  were  this  the  sole  question  at  issue  it  should 
result  in  a  reduction  of  price  to  the  City  front  the  price  now  being  paid. 
The  argument  of  the  respondent  confines  itself  almost  entirely  to  the 
law  in  the  case.     On  the  other  hand,  it  is  argued  by  the  applicant  that 
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these  proceedings  do  not  involve  technicalities  of  law,  but  the  determina- 
tion of  all  the  questions  in  dispute  between  the  respective  parties, 

"One  of  the  important  questions  to  be  disposed  of  upon  this  view 
of  the  case,  relates  to  the  legal  rights  of  the  City  of  Waupaca,  which 
rights  the  electric  light  company  claims  the  city  has  lost  because  of  its 
conduct  subsequent  to  the  change  in  the  street  lighting  systenL 

"The  Waupaca  Electric  Light  and  Railway  Company  contends  that, 
regardless  of  the  question  of  fact  as  to  whether  damage  has  resulted  to 
the  city  from  the  change  in  the  installation  of  street  lights,  the  city  is 
precluded,  by  estoppel  or  waiver,  from  setting  up  any  claim  for  damages, 
by  reason  of  its  acquiescence  in  the  use  of  the  new  lights  and  its  pay- 
meirt  of  all  bills  presented  to  it  from  1904  to  January,  1910.  Upon  this 
point  of  estoppel  or  waiver,  the  City  of  Waupaca  sets  up  the  facts  that 
in  paying  the  first  six  bills  of  the  electric  light  company  after  the  change 
m  installation,  it  made  a  written  reservation  of  its  rights  under  the  con- 
tract; that  the  city  was  not  acquainted  with  the  facts  as  to  the  compara- 
tive efficiency  of  the  old  and  new  lamps  and  was  not  to  be  held  to  a 
knowledge  of  such  facts;  and  that  the  city  took  no  formal  action  look- 
ing to  a  ratification  or  a  waiver  of  its  rights,  and  the  doctrine  of  estoppel 
is  not  to  be  iirvoked  against  a  municipal  corporation  by  reason  of  its  mere 
silence. 

"The  equitable  doctrine  of  estoppel,  by  which  a  party  is  precluded 
from  denying  that  which  his  words,  actions,  or  mere  silence  have  caused 
another  person  to  believe,  when  a  denial  would  cause  injury  to  that 
person,  is  not  applied  to  municipal  corporations  with  the  same  strictness 
as  to  individuals.  While  cities  are  sometimes  held  to  be  estopped  by 
their  acts,  as  to  matters  not  clearly  beyond  their  powers,  this  is  true 
only  in  very  strong  cases.  The  doctrine  of  the  Wisconsin  Supreme  Court 
upoir  this  point  is  stated  in  Ashland  vs.  Chicago  and  North  Western 
Railroad  Company,  105  Wis.,  398,  as  follows: 

"Testimony  to  establish  an  estoppel  against  the  City  must  be 
clear,  distinct,  and  of  such  a  character  as  to  amount  to  a  fraud,  to 
permit  it  to  claim  otherwise.  The  rule  is  never  applied  as  freely  against 
the  public  as  against  private  persons.  It  is  only  when  some  affirmative 
action  has  been  taken  or  when  there  has  been  some  great  negligence  or 
delay  with  relation  to  some  matter  upon  which  the  parties  have  a  right 
to  rely,  that  the  Court  will  be  authorized  to  apply  the  rule,  so  as  to 
prevent  manifest  injustice  or  wrong.  Such  injustice  or  wrong  must  be 
firmly  established  by  fact  and  circumstances  that  leave  no  room  for 
doubt  or  controversy.  See  also  Davis  vs.  City  of  Appleton,  109  Wis., 
580. 

"It  seems  clear  from  a  review  of  the  facts  of  the  present  case, 
which  have  been  set  forth  in  the  first  pages  of  this  opinion,  that  no 
estoppel  can  be  found  if  the  rule  quoted  above  is  to  be  applied.  If  the 
city  in  the  present  case  were  attempting  to  claim  the  contract  was 
annulled  by  the  company's,  acts,  and  to  escape  all  liability,  it  might  well 
be  argued  that  so  unjust  a  claim  should  be  met  by  the  doctrine  of 
estoppel.     But  all  the  city  claims  in  this  case  is  the  amount  of  damages 
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which  may  be  justly  due  it  by  reason  of  the  company's  deficient  perform- 
ance of  its  contract  Not  only  is  there  a  lack  of  such  gross  negligence 
as  the  Wisconsin  rule  of  estoppel  against  municipalities  requires,  but 
It  would  seem  that  the  city  authorities  were,  at  least  at  the  outset,  very 
careful  to  protect  the  city  against  estoppel,  for  they  expressly  reserved  all 
rights  of  the  city  under  its  contract  with  the  company.  Nor  is  there  to 
be  found  in  this  case  such  a  reliance  on  the  city's  supposed  acquiescence 
in  the  light  furnished,  to  the  detriment  of  the  company,  as  entitles  the 
latter  to  set  up  an  estoppel." 

Citations  of  legal  decisions  follow,  bearing  on  doctrine  of  estoppel 
and  waiver. 

"The  result  of  this  examination  into  the  legal  situation  involved 
m  the  present  case  is  that  no  waiver  of  the  right  to  damages,  if  any 
existed,  can  fairly  be  deduced  from  the  acts  or  the  attitude  of  the  City 
of  Waupaca.  In  many  of  the  cases  cited,  the  conduct  of  the  cities  much 
more  strongly  suggested  a  waiver  than  did  the  conduct  of  the  City  of 
Waupaca  in  this  case,  yet  the  courts  have  been  very  reluctant  to  find  in 
any  of  these  instances  a  waiver  of  the  right  to  damages.  It  would  hardly 
be  consistent  with  the  trend  of  judicial  authority  to  determine  upon  the 
facts  of  the  present  case  that  the  city's  right  to  damages,  if  any  such 
right  exists,  has  beeit  lost  This  conclusion  is,  of  course,  entirely  inde- 
pendent of  the  question  whether  the  facts  of  this  case  actually  show  the 
existence  of  damage." 

Comparison  of  operating  cost  of  open  and  enclosed  arcs  is  then 
referred  to  as  follows  by  the  Commission: 

"We  do  not  believe  that  either  the  petitioner  or  the  respondent  con- 
tends that  the  cost  of  operating  the  6.6-ampere,  alternating-current  enclosed 
arc  system  is  as  great  as  for  the  9.6-ampere,  direct-current,  open  arc. 
In  fact,  it  seems  to  be  gerrerally  admitted  that  the  cost  of  operating  the 
latter  is  considerably  more  per  lamp  than  the  cost  of  operating  the 
former,  and  that  this  was  one  of  the  most  vital  reasons  for  the  general 
abandonment  of  the  open  arcs,  in  this  country,  upon  the  commercial 
introduction  of  the  enclosed  type.  Examination  of  the  petitioner's  invest- 
ment, income  and  operating  expenses  shows  that  the  net  earnings  of  the 
entire  business  or  of  street  lighting  as  a  part  thereof,  are  hardly  suffi- 
cient even  under  the  present  method  of  street  lighting  to  furnish  what 
would  ordinarily  be  considered  adequate,  much  less  attractive,  return  upon 
the  investment  involved. 

"It  is  clear,  therefore,  that  were  the  Waupaca  Electric  Light  and  Rail- 
way Company  furnishing  9.6-ampere,  direct-current,  open  arcs,  the  operat- 
ing expenses  would  be  increased  by  at  least  $10  per  lamp  per  year  above 
the  costs  determined  for  the  year  ending  June  30,  1910,  and  that  the 
applicant  would  not  be  earning  its  operating  expenses,  to  say  nothing 
of  a  fair  return  for  interest  and  profits.  In  this  respect,  if  the  cost  of 
service  in  1903  was  about  the  same  as  it  now  is,  it  seems  that  the  con- 
tract entered  into  at  that  time  was  not  entirely  a  reasonable  one  as  between 
both  parties  thereto,  but  that  street  lighting  was  a  burden  to  the  business, 
if  the  business  as  a  whole  is  entitled  to  adequate  return." 
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The  Commission's  general  conclusions  arc: 

"Judging  from  the  tests  of  the  Waupaca  (amps  by  our  staff  in  April, 
191 1,  after  the  lamps  had  been  overhauled  \nd  readjusted  during  the 
preceding  January  and  February,  the  deficient  y  for  which  the  applicant 
is  responsible  is  so  small  as  to  come  within  the  limits  of  a  reasonable 
difference  of  judgment  based  on  all  the  facts  in  the  case.  And  since  the 
light  from  these  lamps  as  they  are  now  operated  is  at  most  only  a  point 
or  two  in  desirability  below  that  of  the  7.S-ampere,  alternating-current, 
enclosed  and  the  9.6-ampere,  direct-current,  open  arcs  and  in  view  of 
other  facts,  it  does  not  appear  that  there  can  be  at  this  time  an  equit- 
able reduction  of  the  rate  paid  for  this  service.  For  the  period  from 
March,  1910,  when  the  current  was  raised  from  6.6  to  7.0  amperes,  to 
January,  191 1,  when  the  lamps  were  readjusted,  it  is  probable  that  the 
service  was  a  little  poorer  than  it  was  found  to  be  when  tested — ^in  April, 
191 1,  and  probably  somewhat  better  than  it  was  prior  to  March,  1910. 
The  service  may  have  been  close  to  either  limit  or  it  may  have  been  any- 
where between.  For  a  period  prior  to  March,  1910,  the  Waupaca  alternat- 
ing-current lamps  were  operated  at  about  6.6  amperes.  There  is  no 
claim  that  the  quality  of  service  was  better  than  this.  There  is  some 
indication  that  at  times  the  service  may  have  been  worse,  but  upon  this 
point  there  is  also  no  conclusive  evidence.  Wheit  the  difference  between 
the  quality  of  service  of  6.6-ampere,  alternating-current,  enclosed  arcs  and 
9.6  direct-current,  open  arcs  normally  operated,  is  properly  adjusted,  the 
deficiency  for  which  the  applicant  might  be  responsible  is  so  small  and 
of  such  character  that  we  are  unable  to  see  how  it  can  be  made  the 
subject  of  monetary  damages,  particularly  in  view  of  the  fact,  that  the 
rating  by  the  city  for  the  services  involved  in  barely  sufficient  to  com- 
pensate the  applicant  for  the  present  alternating-current  enclosed  lamps, 
and  considerably  below  the  cost  of  the  9.6-ampere,  direct-current  open 
lamps. 

"The  Commission  has  proceeded  in  this  investigation  upon  the 
assumption  that  not  only  the  legal  rights  of  the  practise  under  the  law 
of  contracts  but  all  the  considerations  of  equity  and  justice  which  may 
be  found  to  exist  in  the  case  are  to  be  considered  in  reaching  the  final 
result. 

"It  is  the  finding  of  the  Commission,  therefore,  as  the  result  of  the 
investigation  undertaken  upon  this  joint  application,  that  the  City  of 
Waupaca  under  the  circumstances  has  not  suffered  such  damage  by  reason 
of  the  substitution  of  the  alternating-current  enclosed  lamps  for  the 
direct-current  open  lamps,  as  to  entitle  it  to  claim  any  reduction  from 
the  contract  price  of  the  street  lighting  service  furnished  it  by  the  Waupaca 
Electric  Light  and  Railway  Company  from  the  time  of  the  change  in  the 
mstallation  of  street  lamps  up  to  the  present  time." 

THE  RAILROAD  COMMISSION  OF  WISCONSIN 

fj.    H.   ROEMER 

Commissioners  -{  Halford  Erickson 
'  [David  Harlowe 

Dated,  February  21,  1913. 
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APPENDIX  III 

RAILROAD  COMMISSION  OF   WISCONSIN 

City  of  Whitewater 

vs. 

Whitewater  Electric  Light  Company 

Abstract  of  Decision  of  December  i6,  1910 

The  City  of  Whitewater  filed  a  complaint  with  the  Commission 
stating : 

(2)  "That  said  Whitewater  Electric  Light  Company  has  not  in  the 
past,  does  not,  and  is  not  now  furnishing  arc  electric  lamps  of  the 
standard  illuminating  power  of  2000  candles  each  with  432  watts  of 
electrical  energy,  as  agreed  and  required  by  the  terms  of  said  contract; 
and  that  said  company  has  not  in  the  past,  does  not,  and  is  not  now 
lighting  atrd  keeping  and  maintaining  said  arc  lamps  lighted  and  illu- 
minated to  the  full  limit  of  said  2000  candle-power  with  432  watts 
measured  at  each  lamp  as  aforesaid  and  as  required  by  said  contract 
and  during  the  times  required  by  said  contract." 

An  analysis  of  the  proceedings,  the  decision  and  the  order  in  this 
case  indicates  that  while  the  sole  matter  in  dispute  was  the  character 
of  the  street  lighting  service  rendered  the  City  of  Whitewater  by  the 
Whitewater  Electric  Light  Company,  the  return  on  the  value  of  the 
plant  devoted  exclusively  to  the  arc  lighting  system  was  deemed  by  the 
Commission  a  most  essential  factor  for  consideration  in  determining  the 
equity  of  the  cit/s  complaint. 

The  greater  part  of  the  testimony  offered  at  the  hearing  related  to 
the  valuation  of  the  property  as  made  by  the  Commission,  from  which 
valuation  was  apportioned  definite  percentage  values  for  the  commercial 
system  and  for  that  part  of  it  devoted  exclusively  to  the  arc  lighting 
system. 

The  detail  of  this  valuation  is  unimportant  until  the  summary  is 
considered  in  conjunction  with  the  tabulations  entering  into  the  valua- 
tion of  the  plant,  the  operating  expenses  and  the  average  costs  per  year 
per  lamp  for  the  years  of  1909  and  19 10. 

The  Commission  stated  in  this  connection: 

"*  *  *  It  appears  from  all  data  available  that  $90  per  lamp  is 
the  lowest  amount  at  which  the  respondent  can  fulfill  the  terms  of  its 
contract  with  the  City  of  Whitewater  to  furnish  arc  lighting  to  the  city 
and  secure  a  proper  return  upon  the  property  used.    ♦    *    *". 

The  Commission  quoted  the  following  extract  from  a  report  by 
the  engineeriiTg  staff  of  the  Commission,  regarding  the  rated  candle- 
power  of  arc  lamps: 

"*  *  *  No  governmental  body  has,  to  our  knowledge,  defined  or 
rated  arc  lamps,  and  street  lighting  still  remains  unstandardized,  much 
to  the  confusion  of  parties  to  public  lighting  contracts,  as  well  as  to 
the  illuminating  profession.  It  may  be  pointed  out,  however,  that  it  is 
generally  accepted  by  illuminating  engineers  that  the  term  '2000  candle- 
power'  is  a  nominal  rating  and  that  the  original  arc  to  which  it  was 
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applied  was  the  9.6-anipere,  direct-current,  open  arc;  that  the  7.5-anipere 
enclosed  arc  is  a  fair  substitute  for  the  same;  and  that  the  6.6-ampere 
alternating-current,  enclosed  arc  is  one  which  receives  a  nominal  rating 
of  1200  candle-power. 

The  Commission  pointed  out  very  definitely  that  it  considered  the 
contract  as  lacking  in  definiteness  and,  referring  to  the  report  of  the 
engineering  staff  of  the  Commission  relative  to  the  unstandardized  situa- 
tion existin]g  in  street  lighting,  stated: 

"*  *  *  The  extracts  quoted  above  are  sufficient  to  show  that  the 
term  '2000  candle-power*  in  tne  contract  between  the  parties  to  this  case 
is  merely  a  nominal  rating  and  does  not  represent  the  actual  amount  of 
light  given,  and  that  the  provision  of  the  contract  providing  for  the  city 
deducting  a  certain  sum  in  case  lamps  do  not  reach  the  stated  illuminat- 
ing power  is  practically  impossible  of  enforcement.    *    ♦    *" 

Eliminating,  therefore,  the  contention  of  the  city  relative  to  the  term 
"2000  candle-power,"  the  engineering  staff  of  the  Commission,  who  con- 
ducted the  investigation  in  its  entirety,  decided  that  in  view  of  the  pro- 
visions of  the  contract  the  only  test  which  would  indicate  whether  the 
lamps  complied  with  the  specifications  would  be  a  wattage  test  The 
following  excerpt  of  the  tests  is  of  value,  as  when  considered  with  the 
operating  expenses  per  lamp  they  form  the  basis  of  the  decision  and 
order  filed  in  this  case. 

"*  ♦  *  The  tests  made  September  21  and  22,  1910,  by  the  Com- 
mission inspectors  showed  all  the  lamps  to  be  operating  below  standard 
wattage  by  amounts  varying  from  17  to  100  watts  for  the  14  lamps  tested, 
the  standard  being  432  watts  per  lamp.  A  difference  of  0.4  amperes  in 
the  operating  current  of  the  two  circuits  was  also  found. 

"The  correction  of  the  current  error  of  the  station  instruments  and 
a  readjustment  of  most  of  the  lamps  would  be  necessary  to  obtain 
standard  wattage  on  all  the  lamps.  The  company  is  equipped  with  ade- 
quate facilities  for  doing  this." 

The  Commission  agree  that  keeping  the  energy  at  the  prescribed 
wattage  will  not  alone  be  a  measure  of  the  actual  illuminating  power 
under  service  conditions,  and  that  "it  appears  that  the  term  standard 
illuminating  power  of  2000  candles  is  a  term  which  is  practically  mean- 
ingless   *    *    *." 

Althougli  the  cost  to  the  company  ($90)  seems  to  be  in  excess  of 
the  amount  paid  by  the  city  ($80),  the  Commission  explains  that  the 
company  when  its  business  as  a  whole  is  considered,  is  not  so  badly  off. 
The  Commission  also  calls  attention  to  the  fact  that  the  costs  were  pre- 
pared upon  the  assumption  that  the  lamps  were  maintained  in  accordance 
with  the  contract  specifications  as  to  wattage.  The  income  accoimt  of 
the  company  is  shown  in  justification  of  this  statement  and  the  Commis- 
sion concludes  as  follows: 

««*  *  *  While  its  net  earnings  can  by  no  means  be  regarded  as 
unreasonably  high,  they  would  still  seem  to  be  high  enough  so  that,  from 
this  point  of  view,  there  are  no  good  reasons  wlw  the  services  should  be 
kept  at  a  lower  than  reasonable  standard  of  efficiency.  In  fact,  a  full 
consideration  of  these  and  of  the  remaining  facts  that  have  been  pre- 
sented herein  has  led  us  to  the  conclusion  that  it  is  only  just  and  rea- 
sonable  that   the   respondent   should  be   required   to   brmg  about   such 
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improvements  in  its  equipment  and  methods  of  operation  that  it  can 
furnish  and  maintain  the  proper  wattage,  and  that  its  services  itt  other 
respects  be  placed  and  mamtained  on  a  basis  that  is  reasonably  adequate 
under^  the  circumstances. 

"It  is  therefore  ordered,  that  the  respondent  in  this  case,  the  White- 
water Electric  Light  Company,  make  such  readjustments  in  its  lamps 
and  other  equipment  that  it  will  supply  and  maintain  432  watts  of  elec- 
trical energy  at  each  of  its  arc  lamps  during  the  time  these  lamps  are 
in  actual  use  and  that  its  service  in  other  respects  be  brought  up  to 
standards  that  are  reasonable  and  adequate.'' 
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RAILROAD  COMMISSION  OF  WISCONSIN 

City  of  Sheboygan 

vs, 

Sheboygan  Railway  and  Electric  Company 

Abstract  of  Decision  of  February  3,  1911 

This  case  involves  the  rate  and  the  quality  of  street  lighting  service 
for  the  City  of  Sheboygan,  the  complaint  of  the  City  specifying  that  the 
lighting  company  had  "failed  to  furnish  light  of  as  high  a  candle-power 
as  was  provided  for  in  the  contract;  that  it  otherwise  failed  to  give 
proper  care  and  attention  to  its  street  lighting  system,"  and  that  while 
willing  to  pay  a  reasonable  compensation  the  City  is  unwilling  to  pay 
at  the  rate  of  $74  per  year  per  lamp  of  "full  2000  candle-power"  all-night 
service  as  fixed  in  the  former  contract  and  praying  the  Commission  to 
fix  a  reasonable  rate  for  such  service. 

The  Commission  decided  that  it  was  necessary  to  determine  the 
value  of  the  property,  expenses,  etc.,  allotted  to  the  street  lighting  system 
in  order  to  fix  a  fair  return  for  the  service  rendered.  The  methods  of 
this  form  of  valuation  have  been  followed  by  the  Commission  under 
similar  conditions  in  other  cases,  are  well  known  and  need  not  be  detailed 
here. 

The  average  expense  per  lamp  as  determined  by  the  Commission 
was  $68  yearly,  or  $6.00  less  than  the  price  paid  under  the  old  contract 
This  cost  was  based  "upon  the  operation  of  the  street  lighting  property 
as  it  exists  at  present,  producing  a  quality  of  street  lighting  service  such 
as  the  company  now  furnishes"  and  on  other  factors  the  result  of  the 
necessarily  arbitrary  form  of  valuation  of  the  Commission. 

In  considering  the  quality  of  service  it  must  be  understood  that  in 
the  contract  the  lighting  company  limited  itself  to  furnishing  to  the  City 
krc  lamps  of  "full  2000  candle-power."  No  other  specifications  appear 
in  the  contract  and  under  the  last  previous  contract  the  lighting  company 
furnished,  without  objection  on  the  part  of  the  City,  7.5-ampere,  alter- 
nating current,  enclosed  arc  lamps  in  fulfillment  of  its  part  of  the 
agreement. 

It  has  not  been  attempted  by  the  Commission  to  define  the  exact 
meaning  of  the  term  "full  2000  candle-power,"  although  some  ideas  have 
been  presented  relative  to  the  matter  from  which  it  is  fair  to  assume  that 
the  Commission  has  a  thorough  understanding  of  the  rating  thus  made 
use  of  in  the  older  forms  of  street  lighting  specifications.  In  dismissing 
from  their  consideration  the  question  of  the  2000  candle-power  rating  the 
Commission  outlined  the  following  procedure  as  applicable  to  the  case 
before  them. 

"The  matters  which  most  concern  us  and  to  which  we  shall  now 
turn  our  attention  are  whether  or  not  the  lamps  owned  and  operated  by 
the  Sheboygan  Railway  and  Electric  Company  are  operating  under 
normal  conditions,  whether  or  not  these  lamps  are  such  as  to  operate 
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satisfactorily  upon  a  system  of  this  kind,  whether  or  not  the  Otfs  com- 
plaint is  true  that  the  street  lighting  system  does  not  receive  proper 
care  and  attention,  and  if  these  may  be  answered  in  the  negative,  what 
changes  are  necessary  to  produce  normal  operating  conditions,  and  what 
will  be  the  effect  of  such  changes  upon  the  cost  of  operation. 

In  order  to  determine  these  points,  only  one  course  at  present 
presents  itself  as  open  to  our  purpose,  namely:  a  comparison  of  observa- 
tions of  the  performance  of  the  equipment  with  observations,  either  by 
the  Commission  staff  or  others,  of  the  performance  of  other  equipments 
of  the  same  kind.  The  purpose,  then,  of  the  observations  wnidi  will 
follow,  is  not  to  determine  the  actual  illuminating  power  of  a  *2000 
candle-power*  arc,  nor  to  devise  a  means  for  specifying  street  illuminat- 
ing in  contracts.  These  two  problems  do  not  properly  enter  into  this 
case.  The  purpose,  as  has  been  suggested,  is  to  determine  the  relative 
normal  and  actual  performances  of  this  system.  That  methods  differing 
somewhat  from  those  followed  by  the  Commission  inspectors  might  have 
been  used,  it  is  reasonable  to  suppose." 

The  Commission  then  details  in  tabulations  and  shows  graphically 
the  results  of  a  very  exhaustive  series  of  tests  made  under  conditions 
comparable  with  those  of  Sheboygan.  The  tests  were  made:  (i)  on  a 
wattage  basis;  (2)  candle-power  measurements  at  45  degrees  below  the 
horizontal;  (3)  average  illumination  falling  on  a  vertical  plane  50  feet 
from  the  lamp;  (4)  and  under  similar  conditions  at  250  feet  from  the 
light  source;  (5)  a  comparison  of  the  mean  illumination  over  a  con- 
siderable area. 

In  addition  to  the  above,  an  investigation  of  the  station  apparatus 
was  also  conducted. 

The  Commission  reports  that  the  tests  indicated  the  efficiency  of  the 
street  lighting  system  was  several  points  lower  than  what  should  rea- 
sonably be  expected.  The  following  paragraphs  are  those  of  the  Com- 
mission in  concluding  the  case: 

"*  ♦  *  Owing  to  the  peculiar  nature  of  these  shortcomings  in 
the  lighting  efficiency  and  the  uncertainties  that  exist  with  respect  to 
their  duration  and  to  the  injuries,  if  any,  that  were  thereby  inflicted  upon 
the  City,  it  is  exceedingly  difficult  to  place  a  money  value  upon  them. 
In  fact,  in  the  absence  of  regular  tests  during  the  entire  period 
mvolved,  it  is  almost  impossible  to  obtain  safe  bases  for  such  purposes. 
In  view  of  these  and  other  facts  we  have  not  attempted  to  fix  a  specific 
value  thereon  for  the  purposes  of  this  case. 

From  these  considerations  of  the  facts,  it  appears  to  us  that  under 
present  conditions  a  rate  of  $68  per  street  arc  per  year  would  be  a  rea- 
sonable rate  for  the  arc  lighting  involved  in  these  proceedings,  and  that 
the  respondent  should  immediately  take  such  steps  as  may  be  necessary 
to  bring  the  service  up  to  a  point  where  it  can  be  regarded  as  reasonably 
adequate. 

It  is  therefore  ordered,  that  the  rate  for  the  street  lighting  service 
m  Sheboygan  shall  not  exceed  $68  per  arc  lamp  per  year;  and 

It  is  further  ordered  that  this  service  be  so  improved  as  to  become 
reasonably  adequate." 
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APPENDIX  V 

THE  COMMONWEALTH  OF  MASSACHUSETTS 
In  Board  of  Gas  and  Electric  Light  Commissioners 

July  28,  191 1. 

PLYMOUTH   ELECTRIC  PETITION 

This  is  a  complaint  in  writing  under  section  34  of  chapter  121  of  the 
Revised  Laws,  by  the  selectmen  of  the  town  of  Plymouth,  of  the  quality 
and  price  of  electricity  supplied  in  said  Plymouth  by  the  Plymouth  Elec- 
tric Light  Company. 

After  due  notice  a  public  hearing  thereon,  as  required  by  law,  was 
held  in  Plymouth,  at  which  the  petitioners  and  company  were  represented 
by  counsel.  The  complaint,  so  far  as  it  concerns  quality  and  the  price 
for  commercial  lighting  and  power,  was  waived  by  the  selectmen  at  the 
hearing,  which  was  confined  to  the  question  of  the  price  of  street  lights 
only. 

Prior  to  August,  1907,  the  company  was  supplying  for  street  lighting 
about  330  incandescent  carbon  filament  lamps  and  8  nominal  1200  candle- 
power  arcs.  Three  of  the  incandescents  were  32  candle-power  and  the 
others  25  candle-power,  and  all  burned  upon  a  midnight  moonlight 
schedule.  Of  the  arc  lamps,  one  burned  all  night  and  the  others  upon 
the  same  schedule  as  the  incandescents.  In  that  month  the  company  of 
its  own  accord,  but  with  the  approval  of  the  selectmen,  began  the  gradual 
replacement  of  these  incandescent  lamps  with  40  candle-power  tungsten 
filament  lamps.  The  displacement  of  the  carbon  filament  lamp  was  gradual 
over  the  system,  and  no  definite  record  has  been  preserved  of  the  number 
of  lamps  of  each  kind  in  use  at  any  particular  date.  In  the  later  portion 
of  this  period  of  change  the  arc  lamps  were  replaced  by  clusters  of 
five  incandescents,  and  a  limited  number  of  200  candle-power  tungsten 
incandescent  lamps  were  installed.  All  the  arc  and  carbon  filament  lamps 
have  thus  been  replaced  by  tungsten  incandescents. 

Before  and  since  the  above  changes  in  the  lamps  the  company  charged 
and  the  town  has  paid  $21  a  year  for  the  32  candle,  $20  for  the  25 
candle  incandescent  and  $125  a  year  for  the  all-night  arc,  and  $85  a  year 
each  for  those  burning  until  midnight. 

Prior  to  the  annual  town  meeting  in  1909  the  company  offered,  pro- 
vided a  five-year  contract  were  made,  to  supply  upon  moon  schedule  the 
incandescent  lights  until  midnight  at  $18  a  year,  and  all  night  at  $21 
a  year,  with  a  uniform  price  of  $105  per  year  for  the  arcs,  all  the  incan- 
descents to  be  40  candle-power  tungstens.  The  selectmen  recommended 
that  the  all-night  proposition  be  accepted,  and  that  all  the  arcs  be  replaced 
by  incandescents,  either  singly  or  in  clusters  of  five  for  each  arc  lamp. 
No  action,  however,  was  taken  by  the  town  beyond  referring  the  question 
of  street  lighting  to  a  committee  consisting  of  the  selectmen  and  five 
other  citizens,  to  report  at  a  future  meeting.    At  the  annual  town  meeting 
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in  1910  the  selectmen  were  authorized  to  make  a  contract,  for  a  term  not 
longer  than  five  years,  for  lighting  the  streets,  on  such  terms  and  con- 
ditions as  they  may  think  proper,  but  were  also  instructed  to  enter  a 
complaint  with  the  Board  of  Gas  and  Electric  Light  Commissioners  as 
to  the  quality  and  price  of  electricity  furnished  by  the  company. 

All  the  arc  lamps  having  been  displaced  by  clusters  of  five  each,  as 
already  described,  the  lamps  in  actual  use  appear  to  be  336  40  candle- 
power  50-watt  tungstens,  3  250-watt  tungstens  and  8  clusters  of  five  40 
candle-power  lamps  each.  All  these  burn  upon  a  moonlight  schedule 
until  midnight,  except  7  of  the  clusters,  which  burn  all  night.  The  lamps, 
however,  are  billed  to  the  town  in  the  same  way  as  in  August,  1907;  that 
is  to  say,  bills  are  made  for  336  25  candle-power  lamps  at  $20,  three  32 
candle-power  at  $21,  seven  arcs  at  $125  and  one  arc  at  $85  per  year. 

In  August,  1907,  the  price  for  commercial  lighting  was  20  cents  a 
kilowatt-hour,  with  discounts  from  5  per  cent  upwards,  according  to 
the  size  of  the  bill.  Prior  to  the  petition  in  this  case  these  prices  had 
been  reduced  to  a  maximum  rate  of  18  cents  with  a  sliding  scale  to  10 
cents,  according  to  the  amount  used  monthly,  and  a  discount  of  10  to  20 
per  cent,  according  to  the  number  of  nights  burned  per  week. 

Under  the  scale  of  prices  for  commercial  lighting  the  company 
received  during  the  fiscal  year  ending  June  30,  1910,  for  all  electricity  sold 
for  this  purpose,  an  average  of  but  little  more  than  8  cents  a  kilowatt- 
hour.  As  the  complaint  relative  to  the  commercial  business  was  dis- 
tinctly waived,  these  prices  are  mentioned  only  to  aid  in  understanding 
the  position  and  claim  of  the  selectmen  hereinafter  stated,  and  it  is 
not  the  purpose  of  the  Board  to  endorse  the  company's  present  schedule 
of  prices  for  light  and  power  or  to  express  any  opinion  with  respect  to  it. 

It  was  contended,  in  support  of  the  complaint,  that  the  price  charged 
for  the  incandescent  lamps,  taking  into  account  prices  charged  in  other 
towns  of  the  Commonwealth,  is  too  high ;  that,  irrespective  of  prices  else- 
where for  25  candle-power  carbon  filament  lamps,  the  price  for  tungsten 
lamps  now  in  use  should  be  less,  because  the  latter,  though  of  higher 
candle-power,  consume  less  current  than  the  former;  and  that,  compared 
with  the  prices  charged  by  the  company  to  its  other  customers,  the  price 
for  street  lights  is  too  high.  In  connection  with  the  last  proposition  it 
was  contended  that  the  price  for  street  lights  should  be  based  on  the 
theoretical  consumption  of  current  by  the  lamp,  either  at  the  average 
rate  charged  for  commercial  lighting  or  at  the  average  of  all  lighting, 
commercial  and  public,  or  upon  the  same  schedule  as  commercial  lighting, 
all  the  street  lamps  being  regarded  as  the  installation  of  a  single  com- 
mercial customer  with  an  annual  bill.  On  the  other  hand,  the  company 
contended  that  the  candle-power  is  the  true  measure  of  the  value  to  the 
town  of  the  street  lights,  and  a  proper  basis  for  the  price.  Neither  party 
relied  on  any  attempt  to  separate  the  company's  investment  and  operating 
costs  for  the  street  lights,  and  to  base  the  price  upon  these  with  a  fair 
return  upon  such  portion  of  its  investment. 

While  evidence  of  prices   charged  in  other  communities   for  street 
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lights  IS  not  without  weight,  it  can  seldom  if  ever  be  regarded  as  con- 
trolling. Its  force  is  also  greatly  weakened  by  the  fact  that  such  com- 
parisons must  usually  be  made  with  prices  charged  for  carbon  filament 
lamps,  or  originally  made  for  such  lamps  and  continued  even  where,  as 
is  now  so  common,  tungsten  lamps  have  been  substituted;  and  by  the 
further  fact  that,  until  very  recently,  in  fixing  prices  for  street  lights  no 
consistent,  rational  theory  has  been  followed,  either  by  the  companies  or 
by  the  public  authorities,  save  a  purpose  on  both  sides  to  make  the  best 
trade  possible.  Whatever  force  may  have  formerly  attached  to  the  candle- 
power  as  an  arbiter  of  rates,  it  must  under  present  business  methods  and 
the  development  of  the  art  be  supplanted  by  a  consideration  of  the  energy 
supplied. 

It  must  be  conceded  that,  based  upon  cost  alone,  the  street  lamps  of 
the  tungsten  type  and  of  the  same  or  even  of  a  somewhat  higher  candle- 
power  can  be  supplied  at  a  less  price  than  the  carbon  filament  lamps, 
until  recently  exclusively  used,  because  of  their  lower  cost  to  maintain 
and  operate;  but  it  is  by  no  means  dear  that  such  reduction  in  cost  is 
proportional  to  the  difference  in  the  amount  of  energy  consumed  in  the 
lamp.  Neither  those  investment,  distribution  and  management  costs  which 
necessarily  enter  into  and  constitute  a  substantial  share  of  the  total,  nor, 
for  that  matter,  certain  of  the  costs  of  producing  the  electricity,  seem  to 
be  in  any  degree  reduced  by  the  substitution  of  tungsten  for  carbon 
filament  lamps.  G>al  and  possibly  repairs  and  maintenance  with  some 
minor  supplies  at  the  station,  appear  to  be  the  only  items  of  street  lighting 
cost  of  which  it  may  be  safely  claimed  that  they  vary  according  to  the 
quantities  of  energy  made  and  used.  The  actual  saving  to  the  company 
in  these  items,  due  to  the  less  amount  of  energy  required  for  the  tmigsten 
as  compared  with  the  carbon  street  lamps  in  Plymouth,  based  upon  the 
figures  of  the  fiscal  year  ending  June  30,  1910,  appears  to  be  somewhat 
less  than  $1.00  a  year  for  each  lamp,  although  the  reduction  in  energy  used 
in  the  lamp  is  more  than  40  per  cent.  Indeed,  the  tendency  of  the  intro- 
duction of  tungsten  lamps  for  both  commercial  and  street  lighting  pur- 
poses is  to  increase  the  cost  per  unit,  because  of  a  reduction  in  the  total 
units  sold  without  any  reduction  in  costs  outside  the  generating  station — 
a  tendency  which  obviously  can  be  checked  and  overcome  to  a  large 
extent  on  the  other  hand  by  the  general  development  of  the  business  and 
by  other  factors  of  importance.  However,  unless  the  prices  charged  or 
offered  for  carbon  filament  lamps  are  assumed  to  be  reasonable,  the  inquiry 
as  to  the  amount  of  reduction  justified  by  the  substitution  of  tungstens 
offers  no  real  solution  to  the  problem  as  to  what  the  town  should  in  fair- 
ness pay. 

The  proposition  that  the  price  of  street  lights  should  be  based  strictly 
upon  the  amount  of  energy  required  to  operate  the  lamps,  and  should  be 
made  upon  the  same  or  as  advantageous  terms  as  are  offered  to  private 
consumers,  is  more  fundamental. 

Just  why  any  more  weight  should  be  given  to  the  suggestion  of  an 
average  price  received  rather  than  any  other  price  in  the  company's  varied 
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schedule  was  not  fully  explained.  The  average  price,  which  is  determined 
by  dividing  the  total  receipts  from  all  customers  by  the  total  kilowatt- 
hours  sold,  is  not,  unless  by  chance  merely,  the  price  offered  to  any  cus- 
tomer. It  may  be  that  no  customer  ever  pays  exactly  that  price,  and 
it  is  difficult  to  see  why,  if  the  street  lights  are  to  be  governed  by  the 
commercial  schedule,  that  price  rather  than  some  other  of  the  numerous 
prices  which  it  contains  should  be  adopted.  That  it  is  a  very  attractive 
proposition  to  the  town  is  evident,  because  it  would  result  in  an  exception- 
ally low  price  for  the  street  lights,  the  average  price  received  by  the  Ply- 
mouth Company  for  commercial  lighting  being  lower  than  in  most  compa- 
nies of  its  size  in  the  State.  It  is  important  also,  as  a  general  proposition, 
because  if  applicable  in  Plymouth  it  is  difficult  to  see  why  it  might  not 
be  applicable  to  all  other  companies. 

The  Board  is  unable  to  agree  with  the  contention  that  the  current 
used  in  all  of  the  lamps  should  be  combined  and  treated  as  the  energy 
supplied  to  a  single  consumer;  in  other  words,  that  all  the  lamps  should 
be  taken  together  and  considered  as  a  single  installation  of  a  large  con- 
sumer. It  is  quite  true  that  the  billing  and  collection  costs  are  minimized 
under  the  conditions  of  street  lighting  supply  and  become  those  of  a 
single  customer,  but  the  numerous  and  widely  scattered  installations,  and 
the  investment  and  maintenance  charges  incident  thereto,  which  constitute 
by  far  the  more  important  items  of  cost,  give  to  each  lamp  or  group  of 
lamps  many  of  the  characteristics  of  an  individual  customer  of  small 
size,  if  the  commercial  scale  of  charging  is  to  be  applied. 

If  the  rule  were  to  be  generally  adopted  of  charging  for  these  lights 
merely  in  proportion  to  the  current  used,  the  price  for  a  lamp  of  rela- 
tively low  candle-power  and  high  wattage,  like  the  carbon  filament  lamps 
in  common  use  until  recently  in  Plymouth,  would  be  very  much  greater 
than  for  the  relatively  higher  candle-power  and  low  wattage  tungsten 
lamps,  although  the  latter  are  clearly  of  greater  value  to  the  public.  It 
is  equally  clear  that  this  method  of  charging  would  make  the  price  for 
all-night  lighting  approximately  double  that  for  midnight  lighting,  a 
principle  which  no  company  has  yet  attempted  to  impose,  and  one 
which  municipalities,  it  is  safe  to  say,  would  be  absolutely  tmwilling  to 
adopt.  Prosperous  and  well-managed  companies  have  found  all-night 
lighting  profitable  upon  a  wholly  different  basis,  and  municipalities  have 
long  been  accustomed  to  pay  proportionately  less  for  all-night  than  for 
midnight  lighting. 

While  these  suggestions  illustrate  the  difficulty  of  adopting,  without 
qualification,  the  rule  proposed  by  the  town,  yet  the  proposition  that  the 
basis  of  the  charge  for  incandescent  street  lighting  should  be  the  com- 
mercial rate  is  an  important  one  and  entitled  to  great  weight.  With  equal 
emphasis  in  other  cases  it  has  been  urged  that  in  fixing  street  lighting 
prices  the  Board  should  determine  the  fixed  and  variable  costs  for  such 
service,  and  completely  separate  these  costs  from  those  of  every  other 
portion  of  the  business.  Strong  reasons  are  found  in  support  of  both 
propositions.    The  Board  in  this  case  has  found  it  neither  necessary  nor 
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practicable  to  rely  implicitly  upon  either,  although  giving  to  both,  in 
connection  with  the  other  circumstances  of  the  case,  due  weight  in  the 
solution  of  the  problem  in  hand.  The  Board  is  nevertheless  convinced 
that  companies  should  more  fully  recognize  the  reasonableness  of  the 
claim  by  municipalities  to  have  their  street  lamps  supplied  upon  as  advan- 
tageous terms,  all  things  considered,  as  are  offered  to  private  customers, 
and  believes  that  the  same  theories  of  commercial  expediency  which  have 
been  so  persistently  applied  in  making  commercial  lighting  and  power 
rates  may,  with  no  less  fairness,  be  applied  to  the  street  lighting  schedule. 
Street  lighting  may  fairly  be  required  to  bear  its  reasonable  proportion  of 
all  necessary  costs,  sharing  such  losses  as  may  be  unavoidably  incident 
to  the  business  as  a  whole,  but  its  fair  price  is  not  necessarily  determined 
upon  the  commercial  rates,  especially  if  these  for  any  cause  happen  to  be 
unreasonably  low  or  high,  nor  upon  special  claims  distinct  from  those  of 
the  entire  volume  of  the  business.  The  methods  of  determining  public  and 
private  lighting  prices  in  any  case  must  be  directed  to  a  single  end,  namely, 
to  determine  what  is  a  fair  price,  taking  into  consideration  all  the  facts 
and  circumstances  involved  in  the  case ;  but  prices  no  more  than  dividends 
are  governed  by  arbitrary  or  inflexible  rule,  nor  are  they  wholly  exempt 
from  those  business  conditions  and  necessities  which  are  dominant  in 
every  company.  It  is  from  this  standpoint,  recognizing  the  force  of  the 
town's  contention,  but  as  a  conclusion  from  all  the  facts  developed  at 
the  hearing,  and  in  the  subsequent  examination  of  the  company's  affairs, 
that  the  Board  has  reached  its  recommendations. 

Following  the  principles  suggested  the  Board  considers  the  prices 
named  in  the  following  recommendations  to  be  reasonable  and  fair  for 
lamps  of  the  type  and  candle-power  now  installed.  The  Board  recom- 
mends : 

That  on  and  after  the  first  day  of  August,  191 1,  the  prices  for  street 
lights  supplied  by  the  Plymouth  Electric  Light  Company  for  moonlight 
lighting,  substantially  as  heretofore,  shall  not  exceed  the  prices  named 
in  the  following  schedule,  to  wit: 

For  50-watt  40  candle-power  tungsten  lamps  burning  until  midnight, 
not  more  than  $16  each  per  year. 

For  50-watt  40  candle-power  tungsten  lamps  burning  all  night,  not 
more  than  $20  each  per  year. 

For  250-watt  200  candle-power  tungsten  lamps,  or  their  equivalent 
in  clusters  of  five  50-watt  40  candle-power  lamps,  each  burning  tmtil 
midnight,  not  more  than  $71  per  year. 

For  250-watt  200  candle-power  tungsten  lamps,  or  their  equivalent  in 
clusters  of  five  50-watt  40  candle-power  lamps,  each  burning  all  night,  not 
more  than  $89  per  year. 

For  the  Board, 

Forrest  E.  Barker, 
Chairtnan. 
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APPENDIX  VI 

DIGEST  OF  REFERENCES  TO  COURT  AND  COMMISSION 

DECISIONS  INVOLVING  ISSUES  RAISED  IN  CITY 

STREET  LIGHTING  CASES 

On  Illumination  Values 

National  Electric  Light  Association's  Committee  on  Street  Lighting, 
1907  and  1908  Reports. 

Standard  Specifications  for  Street  Lighting 

London  Illuminating  Engineer,  Volume  IV,  191 1,  pages  4,  301,  410,  504. 
On  Equivalency  of  Illumination 

Colorado  Springs  Controversy,  before  Arbitrators  at  Colorado 
Springs,  Colo. 

On  Rates  and  Quality  of  Service 

City  of  Whitewater  vs.  Whitewater  Electric  Light  Company,  Rail- 
road Commission  of  Wisconsin,  No.  U-87. 

City  of  Sheboygan  vs,  Sheboygan  Railway  and  Electric  Company, 
Railroad  Commission  of  Wisconsin,  No.  U-94. 

Town  of  Plymouth  vs.  Plymouth  Electric  Light  Company,  Board  of 
Gas  and  Electric  Light  Commissioners  of  Massachusetts*,  July  28, 
1911. 

On  Estoppel 

Ashland  vs.  Chicago  and  Northwestern  Railroad  Company,  105  Wis., 

398. 
Davis  vs.  City  of  Appleton,  109  Wis.,  580. 
16  Cyclopedia  of  Law  and  Procedure,  744. 

On  Doctrine  of  Waiver 

Charley 't/j.  Potthoff,  118  Wis.,  258,  264. 
Pabst  Brewing  Company  vs.  Milwaukee,  126  Wis.,  no. 
Smith  vs.  Burns  Boiler  Manufacturing  Company,  132  Wis.,  177. 
Swedish-American  National  Bank  vs.  Koekernic,   136  Wis.,  475. 
Buffalo  Barb-Wire  Company  vs.  Philips,  67  Wis.,  129,  132. 
Waupaca  Electric  Light  and  Railway  Company  vs.  Milwaukee  Elec- 
tric Railway  and  Light  Company,  112  Wis.,  469,  473. 
Olsen  vs.  Mayor,  56  Wis.,  551,  556. 

Monroe  Water  Works  Company  vs.  Monroe,  no  Wis.,  11. 
Sikes  vs.  City  of  St.  Cloud,  60  Minn.,  442. 
Joplin  Water  Works  Company  vs.  Joplin,  177  Mo.,  496. 
Wiley  vs.  Inhabitants  of  Athol,  150  Mass.,  426. 
Omaha  Water  Company  vs.  Omaha,  156  Federal  Reporter,.  922. 
City  of  St.  Charles  v.r.  Stooky,  154  Fed,,  722. 
Vol.  1—14 
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Brush  Electric  Light  and  Power  Company  vs,  Montgomery,  114  Aia., 

433. 
Burlington  Water  Works  Company  vs.  Burlington,  43  Kan.,  725. 
Lamar  Water  and  Electric  Light  Company  vs.  Lamar,  140  Mo.,  145. 
Creston  Water  Works  Company  vs.  Creston,  100  la.,  687. 
Marion  Water  Company  vs.  Marion,  121  la.,  306. 
Aurora  Water  Company  vs.  Aurora,  109  Mo.,  540. 
Central  Electric  Company  vs.  Street  Lighting  District,  71  New  Jersey 

Law  Report,  403. 

On  OMcers'  Salaries 

State  Journal  Printing  Company  vs.  Madison  Gas  and  Electric  Com- 
pany, Fourth  Wisconsin  Railroad  Commission  Report,  501,  638. 

Ross  et  al.  vs.  Burkhardt  Milling  and  Electric  Power  Company,  Fifth 
Wisconsin  Railroad  Commission  Report,  139,  152. 

X^ominister  Gas  Light  Company,  before  Board  of  Gas  and  Electric 
Commissioners  of  Massachusetts. 

The  Chairman  :  I  want  to  emphasize  the  importance  of 
this  report.  I  feel  that  we  have  had  great  good  fortune  in  getting 
Mr.  Lieb  and  the  other  distinguished  men  whom  he  was  able 
to  associate  with  himself  in  this  work  to  go  into  the  work  as 
tlioroughly  as  they  did.  Probably  a  large  percentage  of  you 
gentlemen  have  experienced  some  of  the  difficulties  which  arc 
always  encountered  in  dealing  with  a  board  of  aldermen  or  other 
representatives  of  the  municipality  to  whom  you  offer  sugges- 
tions for  street  illumination.  They  get  into  the  position  of  view- 
ing everything  with  suspicion  and  any  movement  to  substitute 
one  form  of  illumination  for  another  is  looked  upon  as  an  effort 
of  the  electric  company  to  gain  some  advantage  over  the  city. 
The  arbitrary  rating  which  prevailed  as  to  the  old  open  arc 
lamps  was  in  its  time  something  of  an  obstacle  and  will  still  be 
brought  up  by  some  city  councils  in  communications,  although 
it  is  pretty  well  understood  that  2000  candle  power  rating 
is  a  nominal  rating;  but  there  are  other  objections  which  come 
up  against  the  various  illuminants  and,  as  I  have  stated,  the 
city's  official  position  is  always  one  of  suspicion.  With  this 
report  and  the  suggestion  which  has  been  made  by  Mr.  Lieb 
that  you  submit  your  troubles  to  the  committee,  the  members 
of  this  Association  have  a  document  which  will  be  of  inestimable 
value  to  them.  In  any  such  discussion  the  names  which  appear 
as  members  of  this  and  the  advisory  committees  cannot  be 
ignored,  as  they  are  the  names  of  men  who  are  noted  throughout 
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the  country  for  their  familiarity  with  the  subject  they  are  dealing 
with,  and  who  have  an  unchallengeable  reputation  for  fairness 
and  integrity.  I  believe  this  report  is  the  most  practical  and 
useful,  perhaps,  of  any  report  which  has  been  submitted  to  the 
convention.      [Applause.  ] 

The  next  number  on  the  program  will  be  the  report  on  the 
proposed  constitutional  amendments,  Mr.  H.  H.  Scott,  New 
York  City,  on  behalf  of  Mr.  FrueaufF,  Chairman. 
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REPORT  OF  COMMITTEE  ON    CONSTITU- 
TIONAL AMENDMENTS 

Your  Committee  on  Constitution  and  By-Laws,  after  a  care- 
ful consideration  of  various  suggestions  referred  to  them,  begs 
leave  to  submit  the  following  proposed  amendments  to  the  Con- 
stitution, with  the  recommendation  that  they  be  offered  in 
writing  to  the  Association  for  action  at  the  next  annual  meeting : 
Article  III,  Section  5. — Amend  to  read  as  follows: 
Section  5.  Class  D  members  shall  be  electricians,  elec- 
trical or  mechanical  engineers,  manufacturers,  publishers,  bankers 
and  brokers,  or  others — corporations  or  individuals — who  are 
directly  or  indirectly  interested  in  advancing  the  use  of  elec- 
tricity. They  shall  have  all  the  privileges  of  Class  A  members 
except  the  right  to  vote,  to  hold  office  and  to  attend  the  executive 
sessions. 

The  purpose  of  this  change  is  to  enable  bankers,  brokers, 
or  any  others  who  are  interested  in  advancing  the  use  of  elec- 
tricity to  become  Class  D  members  of  the  Association.  It  appears 
that  there  is  a  wide  field  for  enlarging  the  size  of  this  class  of 
members  and  of  enlisting  a  class  who  may  prove  of  great  value 
to  the  Association. 

Article  VII,  Section  i. — Amend  to  read  as  follows: 
Section  i.  The  annual  dues  of  member  companies  (Class 
A)  in  cities  and  towns  of  less  than  5000  population  shall  be 
$10.00;  in  cities  and  towns  of  5000  and  less  than  10,000  shall  be 
$15.00;  in  cities  and  towns  of  10,000  and  less  than  25,000  shall 
be  $20.00 ;  in  cities  and  towns  of  25,000  or  more  shall  be  $25.00 
plus  i/ioo  of  I  per  cent  of  the  gross  earnings  from  the  sale  of 
electric  current  of  the  company  for  the  preceding  calendar  year. 
The  last  clause  of  the  first  paragraph  of  the  present  section 
is  dropped  in  order  that  all  companies  in  cities  of  over  25,000 
shall  pay  in  i/ioo  of  i  per  cent  of  their  gross  earnings  without 
any  reservation. 

Article  VII,  Section  4. — Amend  to  read  as  follows: 
Section  4.     The  annual  dues  of  Class  D  members  shall  be 
$20.00.     Each  Class  D  member,  however,  shall  pay  to  the  treas- 
urer of  the  Association  $5.00  for  each  representative  or  guest 
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enrolled  under  its  name  at  the  annual  convention.  The  officers 
of  the  Association  may  invite  annual  subscriptions  from  Class 
D  members  upon  some  basis  which  shall  seem  fair  in  proportion 
to  the  business  carried  on  by  the  Class  D  member  with  the 
central  station  companies,  and  any  such  subscriptions  shall  be 
in  lieu  of  the  $5.00  charged  per  representative  or  guest  enrolled 
at  the  convention. 

A  sentence  is  added  to  the  present  section  so  as  to  permit 
and  encourage  subscriptions  from  Class  D  members  who  are 
highly  benefited  by  their  membership  in  the  association  and  who 
may  care  to  assist  in  the  Association's  work.  While  the  com- 
mittee looked  with  favor  on  a  plan  for  dues  based  upon  the 
volume  of  business  transacted  by  the  Class  D  members  with  the 
central  station  industry,  we  have  recommended  the  above  as  a 
plan  to  be  followed  for  the  present. 

Insert  a  new  section  to  be  known  as  Article  VII,  Section  7, 
to  read  as  follows: 

ARTICLE    VII. 

Section  7.  Class  A  members  or  Class  D  members  who 
may  elect  to  collect  for  the  Association  the  dues  of  its  Class  B 
or  Class  E  members  upon  an  instalment  basis  may  do  so  in 
accordance  with  a  plan  of  payment  approved  by  the  officers  of 
the  Association.  In  the  event  a  Class  B  or  Class  E  member 
leaves  the  employ  of  the  member  company,  the  member  com- 
pany shall  so  notify  the  Association  and  shall  be  responsible  only 
for  the  pro  rata  proportion  of  the  dues  of  the  member  up  to 
the  date  of  such  notice. 

This  section  is  added  to  enable  the  member  companies  to 
assist  their  Class  B  or  Class  E  members  by  arranging  for  the 
paying  of  their  dues  over  a  period  of  months  and  to  aid  the 
Secretary's  office  in  keeping  a  record  of  members  paying  upon 
the  instalment  plan. 

Article  XVI,  Section  i — Amend  to  read  as  follows : 

ARTICLE   XVI. 

Section  i.  Upon  certification  to  the  Treasurer  of  the 
National  Electric  Light  Association  by  the  executive  officers  of 
any  Geographic  Section  stating  the  membership  of  such  Section 
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who  have  paid  dues  for  the  full  calendar  year,  and  upon  approval 
of  the  Executive  Committee,  the  Treasurer  of  the  National  Elec- 
tric Light  Association  shall  pay  over  to  the  proper  officers  of  the 
said  Section  an  amount  not  to  exceed  50  per  cent  of  the  fixed 
yearly  dues  received  from  all  the  Class  A  and  Class  D  members  of 
the  Section  and  an  amount  not  to  exceed  50  per  cent  of  the  yearly 
dues  received  from  the  Class  B  and  Class  E  members  of  the  Sec- 
tion up  to  a  membership  of  500,  and  an  amount  not  to  exceed  25 
per  cent  of  the  yearly  dues  of  the  Class  B  and  Class  E  members 
for  the  membership  from  500  to  1000.  The  Executive  Committee 
shall,  however,  limit  these  appropriations  to  the  necessary  and  rea- 
sonable expenses  of  the  Section.  The  Section  officers  shall  file  a 
budget  during  January  of  the  estimated  expenses  for  the  ensuing 
year  for  the  approval  of  the  Executive  Ccnnmittee,  and  shall  also 
file  a  detailed  statement  of  the  actual  expenses  at  the  close  of 
each  year. 

This  amendment  is  proposed  to  encourage  as  large  a  Qass 
A  and  Qass  D  membership  as  possible  in  any  geographic  section 
and  to  enable  the  Section  to  receive  a  percentage  of  the  dues 
paid  in  by  the  first  1000  Class  B  and  Class  E  members.  In  line 
with  the  recommendations  of  the  special  finance  committee's 
report  it  is  planned  that  the  National  Association's  treasury 
shall  retain  a  larger  amount  of  the  dues  from  the  individual 
members  when  the  Section's  Class  B  and  Class  E  membership 
exceeds  500  and  up  to  1000  members  and  all  the  amount  paid 
in  by  a  membership  in  excess  of  1000. 

ARTICLE  XVI. 
Section  2.  Upon  certification  to  the  Treasurer  of  the 
National  Electric  Light  Association  by  the  executive  officers  of 
any  National  Special  Section  stating  the  paid-up  membership 
of  said  Section,  and  upon  approval  of  the  Executive  Committee, 
the  Treasurer  of  the  National  Electric  Light  Association  shall 
pay  over  to  the  proper  officers  of  said  Section  an  amount  not 
to  exceed  $2.50  per  year  per  member  of  said  Section.  The 
Executive  Committee  shall,  however,  limit  these  appropriations 
to  the  necessary  and  reasonable  expenses  of  the  Section.  The 
Section  officers  shall  file  during  January  a  budget  of  the  estimated 
expenses  for  the  ensuing  year  for  the  approval  of  the  Executive 
Committee,  shall  file  a  detailed  statement  of  the  actual  expenses 
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at  the  dose  of  each  year,  and  shall  report  in  writing  at  least 

every  60  days  stating  the  work  being  carried  on  by  the  Section. 

Respectfully  submitted, 

'Frank  W.  Frueauff^  Chairman 

W.  C.  L.  Egun 

W.  W.  Freeman 

R.  S.  Orr 

H.  T.  Sands 

H.  H.  Scott 


Committee 


It  was  regularly  moved,  seconded  and  voted  that  the  amend- 
ments to  the  Constitution  as  read,  be  adopted. 

Mr.  W.  C.  L.  Eglin,  Philadelphia:  Mr.  President,  I  would 
like  to  suggest  that  this  Convention  extend  its  thanks,  by  tele- 
graph, to  our  very  efficient  friend,  the  Assistant  Secretary,  Miss 
Harriet  Billings.  I  will  put  this  in  the  form  of  a  resolution  as 
follows,  and  Mr.  Doherty,  who  is  presiding  in  another  part  of 
this  room,  has  asked  me  to  say  that  he  will  be  glad  to  second 
such  a  resolution : 

Resolved:  That  the  Thirty-fifth  Convention  extends  its 
most  hearty  greeting  and  appreciation  to  Miss  Billings  for  her 
very  efficient  and  loyal  work  of  the  past. 

The  resolution  was  adopted. 

The  Chairman:  We  will  now  have  the  report  of  the 
committee  appointed  on  the  President's  address. 

Mr.  Eglin:  Your  Committee  to  which  was  referred  the 
President's  address  commends  its  careful  reading  to  the  mem- 
bers, as  it  presents  in  a  most  glear,  concise  manner  the  work  of 
the  Association  during  the  past  year  and  states  forcibly  many 
features  of  especial  interest  to  the  entire  membership.  We 
heartily  endorse  the  recommendations  of  the  President  regarding 
the  growth  of  membership  and  think  that  each  member  com- 
pany should  consider  it  a  duty  to  obtain  membership  in  the 
Association  for  any  company  in  its  vicinity,  not  yet  affiliated; 
and  we  recommend  to  the  incoming  administration  that  the 
suggestion  of  the  President  as  to  a  traveling  representative  for 
increasing  its  class  membership  be  adopted. 

We  endorse  the  recommendation  of  the  President  that  the 
Question  Box  be  issued  by  a  permanent  editor  located  at  the 
executive  headquarters. 
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Your  Committee  believes  with  the  President,  that  consider- 
ing the  large  increase  in  membership  and  the  consequent  increase 
in  the  amount  of  work  placed  upon  the  officers,  the  time  has  come 
when  the  number  of  vice-presidents  should  be  increased,  and 
recommends  to  the  incoming  administration  that  provision  be 
made  for  this  increase. 

The  Committee  agrees  with  the  President's  recommendation 
that  the  dues  of  the  member  companies  should  be  increased, 
and  recommends  to  the  incoming  officers  and  the  Executive  Com- 
mittee that  provision  be  made  for  this  during  the  coming  year, 
and,  further,  that  they  take  up  with  the  member  companies  the 
question  of  providing  means  for  establishing  the  reserve  fund 
recommended  by  the  President. 

The  suggestion  by  President  Gilchrist  that  the  Association 
have  its  own  headquarters  is  one  which  should  be  kept  before 
the  members,  so  that  when  the  opportunity  presents  itself  for 
getting  such  a  building  or  site,  advantage  can  be  taken  of  it. 

We  strongly  endorse  the  administration  and  the  good  feeling 
which  has  been  maintained  with  institutions  of  learning  and 
the  Public  Service  Commissions  during  the  past  year. 

We  endorse  the  recommendations  of  the  President  regarding 
electrical  securities  and  believe  that  the  Association  through  its 
officers  and  Executive  Committee  should  continue  to  do  all  that 
is  possible  to  interest  the  public  further  in  electrical  securities. 

'Wm.  C.  L.  Eglin,  Chairman 
CommitteeiR.  H.  Ballard 
J.  E.  Davidson 

I  would  like  to  say  further  that  the  Committee  considers 
of  great  importance  the  question  of  publishing  the  President's 
address  in  some  form,  either  in  the  Bulletin  or  in  paper  form, 
as  the  Executive  Committee  may  see  fit.  We  believe  there  are 
many  of  our  members  who  would  like  to  have  that  address  at 
the  earliest  possible  date. 

It  was  regularly  moved,  seconded  and  voted  that  the  report 
of  the  Committee  and  also  the  suggestions  made  by  the  Chairman 
be  adopted. 

Mr.  Farley  Osgood,  Newark,  N.  J.:  At  the  Technical 
Session  the  Overhead-Line  Construction  Committee  report  for 
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the  year  was  considered  and  there  were  one  or  two  minor  changes 
made  in  the  191 1  report.  They  relate  to  the  use  of  strain  insu- 
lators in  g^ys  and  the  changes  were  made  in  order  that  the  report 
as  it  has  been  standing  for  the  year  may  exactly  coincide  with 
our  report  as  adopted  by  the  steam  railroad  interests  at  their 
convention  in  March,  1912,  by  the  association  which  is  known  as 
the  American  Railway  Engineering  Association. 

At  our  last  convention  there  was  some  controversy  con- 
cerning the  retroactive  effect  of  the  report  on  companies,  and 
those  difficulties  have  all  been  worked  out  during  the  year,  and 
the  Pennsylvania  people  who  were  most  interested  in  that  phase 
of  the  situation,  through  their  representative,  Mr.  E.  H.  Davis, 
of  Williamsport,  came  to  the  conclusion  that  the  committee  could 
cover  their  requirements  in  offering  a  statement  for  record  which 
gave  an  interpretation  of  the  section  No.  i  headed,  "Scope"  in 
the  crossing  report.  That  statement  was  given  at  the  Technical 
Session,  and  was  approved  and  is  in  the  minutes  of  that  session. 
Under  the  circumstances  it  seems  well  that  this  General  Session 
accept  the  report  with  the  changes  as  they  were  adopted  at  the 
Technical  Session  to-day.  The  Technical  Session  agreed  unan- 
imously to  this  resolution  which  we  now  offer.  Resolved  :  That 
the  Technical  Session  recommend  that  the  General  Session 
approve  the  overhead  line  construction  specifications,  including 
the  changes  adopted  to-day. 

RESOLUTION   CHANGING  SECTION    l8  OF   THE   OVERHEAD    LINE 
CONSTRUCTION    COMMITTEE'S    REPORT 

Strain  insulators  shall  be  used  in  guys  from  wooden 
poles  carrying  any  power  wire  of  less  than  6600  volts, 
provided  the  guys  are  not  through  grounded  to  perma- 
nently damp  earth.  Strain  insulators  shall  not  be  used 
in  guying  steel  structures  nor  required  on  wooden  poles 
carrying  wires  all  of  which  are  6600  volts  or  more,  pro- 
vided the  guys  are  through  grounded  to  permanently  damp 
earth. 

STATEMENT  FOR   RECORD  ONLY. 

The  interpretation  of  the  National  Electric  Light  Asso- 
ciation of  Paragraph  i  of  Section  4,  of  the  Report  of 
the  Overhead  Line  Construction  Committee,  as  presented 
at  the  191 1  convention,  is  that  the  ordinary'  tie  form  of 
construction  is  proper  for  all  2400-volt  railroad  crossings. 
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provided  the  construction  conforms  to  the  requirements 
of  Section  i  of  the  Report,  and  applies  only  to  voltages 
and  conditions  as  covered  therein,  and  where  the  crossing 
span  does  not  exceed  125  feet 

Mr.  Arthur  Williams:  May  I  ask  if  the  statement  "for 
record  only"  takes  care  of  Mr.  Davis'  objections  to  the  report 
and  is  finally  cleared  of  all  his  objections? 

Mr,  Osgood:  Absolutely,  and  I  have  a  letter  to  that  effect 
with  me. 

It  was  regularly  moved,  seconded  and  voted  that  the  resolu- 
tion be  adopted. 

Mr.  W.  H.  Blood,  Jr.,  Boston:  At  the  Technical  Session 
Tuesday,  the  report  of  the  Committee  on  Grounding  Secondaries, 
was  read,  and  the  following  vote  was  passed  unanimously: 

Voted:  That  the  Report  of  the  Committee  on  Grotmding 
Secondaries  be  referred  to  the  Executive  Session  for  action, 
with  the  recommendation  that  this  Session  advocates  and  asks 
for  the  adoption  of  the  Report. 

In  accordance  with  this  vote  I  now  bring  the  i^atter  up  for 
action  at  the  Executive  Session  and  make  the  following  motion : 

/  move  that  the  Executive  Session  approve  and  adopt  the 
Report  of  the  Committee  on  Grounding  Secondaries  and  that 
said  Report  be  referred  to  the  Executive  Committee  of  the 
Association  for  approval  before  it  becomes  binding  upon  the 
Association. 

The  passage  of  this  motion  will  mean  simply  that  this  Asso- 
ciatipn  advocates  the  mandatory  grounding  of  secondary  alter- 
nating currents  up  to  one  hundred  and  fifty  volts  and  the 
permissive  grounding  above  that  voltage. 

This  Report  has  already  been  adopted  by  Committees  of 
the  Association  of  Edison  Illuminating  Companies,  by  the 
American  Institute  of  Electrical  Engineers  and  by  the  National 
Inspectors  Association. 

It  is  probable  that  the  electrical  convention  of  the  National 
Fire  Protective  Association  will  in  March,  1913,  pass  the  rule 
and  make  it  part  of  the  National  Electric  Code.  The  reason 
this  matter  is  now  referred  to  the  Executive  Committee  is 
that  to  comply  with  the  rule  will  require  the  expenditure  of  con- 
siderable sums  for  new  construction  by  some  of  the  companies. 
Many  of  our  companies  have  already  adopted  the  practise  of 
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grounding  their  secondaries  but  others  have  not.  The  cost  of 
grounding  individual  secondary  installations  ranges  from  three 
dollars  in  some  cases  to  nearly  ten  in  others.  The  practise 
generally  adopted  is  for  the  lighting  company  to  ground  all 
old  installations  at  its  own  expense  and  on  all  new  work  to 
require  it  as  a  part  of  the  customers'  wiring  installation. 

The  report  of  the  committee  is  in  accord  with  the  best  engi- 
neering practise,  and,  as  I  said  at  the  start,  I  hope  that  the 
motion  offered  will  prevail. 

It  was  regularly  moved,  seconded  and  voted  that  the  motion 
be  adopted. 

The  Chairman  :  We  will  now  have  the  report  of  the  Com- 
mittee on  Memorials,  Mr.  T.  C.  Martin,  Chairman. 
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COMMITTEE  ON  MEMORIALS 

The  Committee  submits  herewith  brief  biographical  notices 
of  men  who  have  died  during  the  year  and  who  have  been  either 
actively  connected  with  the  work  of  the  Association  or  active  in 
the  central  station  industry.  The  names  included  are  those  of 
Mr.  William  Richard  Brixey,  Prof.  Henry  Taylor  Bovey,  Mr. 

C.  C.  Cokefair,  Mr.  Thomas  Jefferson  Coolidge,  Jr.,  Mr.  Daniel 

D.  Dickey,  Mr.  Samuel  Morris  Dodd,  Mr.  Jacob  H.  Evans,  Mr. 
Lee  D.  Fisher,  Mr.  William  Penn  Hazeltine,  Mr.  N.  Wetmore 
Halsey,  Mr.  Edwin  Hawley,  Mr.  Caryl  Davis  Haskins,  Mr. 
George  W.  Hebard,  Mr.  Daniel  C.  Hemingray,  Mr.  James 
McCormack,  Mr.  George  B.  Moffatt,  Mr.  B.  G.  McNabb,  Mr. 
John  F.  McGlensey,  Mr.  Robert  Mather,  Mr.  Edgar  Wood  Mix, 
Mr.  Otis  E.  Putnam,  Mr.  Hinsdill  Parsons,  Mr.  Frank  Ridlon, 
Mr.  Alden  M.  Young  and  Mr.  Charles  I.  Young. 

It  will  be  seen  that  the  list  is  unusually  large  and  that  the 
Association  and  the  industry  have  alike  sustained  a  severe  loss 
in  being  deprived  of  such  valuable  services.  This  report  is  an 
inadequate  tribute  to  their  memory. 

T.  C.  Martin,  Chairman, 

Mr.  William  Richard  Brixey  died  on  June  9,  191 1,  at 
Seymour,  Conn.  He  was  one  of  the  leading  manufacturers  of 
insulated  wire  and  cables.  He  was  born  at  Southampton,  Eng- 
land, May  II,  1851,  educated  at  a  well-known  grammer  school 
there,  and  then  entered  the  British  Mercantile  Marine  service, 
commanding  his  own  ship  and  visiting  all  the  leading  ports  of 
the  world.  He  came  to  this  country  in  1878,  became  an  American 
citizen,  and  went  into  business  with  his  brother-in-law,  Mr. 
A.  G.  Day,  a  pioneer  in  the  American  rubber  industry  and  the 
inventor  of  "kerite."  In  1879  he  married  Miss  Frances  N. 
DeWolf,  daughter  of  Alva  G.  DeWolf,  a  co-worker  of  Mr. 
Day's  and  also  an  inventor  of  some  note.  The  Day  plant  was  at 
Seymour,  Conn.,  and  <,there  Mr.  Brixey  developed  the  business 
with  remarkable  energy  and  intelligence,  mastering  it  in  every 
detail  and  becoming  general  manager  on  the  death  of  Mr.  Day, 
and  sole  proprietor  upon  the  death  of  his  sister,  Mrs.  Day.    Mr. 
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Brixey  was  not  satisfied  with  the  use  of  his  cables  in  the  tele- 
graph and  telephone  field  or  with  the  early  indorsement  of  such 
men  as  Morse,  but  pushed  out  into  larger  developments  in  other 
fields.  Noteworthy  among  these  developments  were  the  supply- 
ing and  laying  of  the  Alaskan  cable,  the  furnishing  of  the 
Panama  Zone  cable,  and  the  making  of  the  wires  and  cables  for 
the  Pennsylvania  Railroad  tunnel  and  terminal  connecting  the 
two  shores  of  the  Hudson  and  East  Rivers.  In  1908  Mr.  Brixey 
incorporated  the  business  as  a  company  and  soon  after  retired, 
leaving  it  to  the  management  of  his  eldest  son,  Mr.  Richard  D. 
Brixey,  president  of  the  Kerite  Insulated  Wire  and  Cable  Co. 
Mr.  Brixey  was  quite  active  in  public  life,  and  was  a  member 
for  many  years  of  the  Old  Guard  of  New  York  City  with  the 
rank  of  captain.  He  was  a  member  of  the  American  Institute  of 
Electrical  Engineers  and  of  the  Brooklyn  Club  and  a  high  degree 
Mason,  and  the  firm  was  one  of  the  oldest  in  the  membership  of 
this  Association,  with  which  it  had  an  unusually  close  connection 
from  the  fact  that  Mr.  George  F.  Porter,  one-time  Secretary  and 
Master  of  Transportation,  was  prominently  identified  with  the 
Brixey  interests.  At  the  time  of  the  terrible  subway  explosion 
at  Murray  Hill,  N.  Y.,  in  1902,  he  was  injured  by  glass  blown 
into  his  room  at  the  adjacent  hotel. 


Prof.  Henry  Taylor  Bovey,  well  known  in  this  country 
for  his  educational  work  while  dean  of  the  Department  of  Applied 
Science  at  McGill  University,  Montreal,  Canada,  died  at  East- 
bourne, England,  on  February  2,  1912.  He  was  born  in  Devon- 
shire, England,  on  March  7,  1852,  and  hence  was  in  his  sixtieth 
year  at  the  time  of  his  death.  He  was  graduated  from  Cambridge 
University  with  high  honors  in  mathematics  and  was  made  a 
fellow  in  Queen's  College.  He  was  for  a  time  assistant  engineer 
of  the  Mersey  Docks  and  Harbor  Works,  and  was  appointed 
Professor  of  Civil  Engineering  and  Applied  Mechanics  at  McGill 
University  in  1877.  From  1878  to  1908  he  was  dean  of  the 
newly  constituted  Department  of  Applied  Science,  which 
developed  with  rapidity  under  his  leadership.  In  1908  Professor 
Bovey  was  appointed  rector  of  the  Imperial  College  of  Science 
and  Technology  in  London.  Professor  Bovey  was  an  honorary 
LL.D.  of  McGill  University  and  Queen's  College  and  D.C.L.  of 
Bishop's  College.     He  was  elected  Fellow  of  the  Royal  Society 
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of  London  in  1902  and  honorary  Fellow  of  Queen's  Q)llege  in 
1906.  He  is  survived  by  a  wife,  two  sons  and  three  daughters. 
Professor  Bovey  was  a  generous  host  when  the  Association 
visited  Montreal  in  1891  and  gave  there  the  first  electrical 
exhibition  on  Canadian  soil.  At  the  banquet  closing  the  conven- 
tion he  was  presented  by  the  Association  with  an  elaborately 
mounted  Edison  phonograph,  in  recognition  of  his  services.  He 
always  took  a  deep  interest  in  electrical  development  and  to  the 
end  kept  up  his  close  intimacy  and  friendship  with  many  members 
of  the  Association. 


Mr.  C.  C.  Cokefair,  president  and  general  manager  of  the 
Great  Northern  Development  Co.,  died  at  Duluth,  Minn.,  on 
December  13,  191 1,  after  an  illness  of  about  two  weeks,  of 
pneumonia.  Mr.  Cokefair  was  born  in  Bloomfield,  N.  J.,  sixty- 
three  years  ago,  and  went  to  Duluth,  Minn.,  in  1899.  He  was 
the  originator  and  promotor  of  the  Great  Northern  Power  Co., 
of  Duluth,  and  after  the  completion  of  that  enterprise  became 
interested  in  other  water-power  projects  in  the  Northwest,  prin- 
cipally on  the  Mississippi  River. 


Mr.  Thomas  Jefferson  Coolidge,  Jr.,  who  was  largely 
interested  in  electric  service  properties,  died  at  his  home  in 
Boston  on  April  14,  1912.  Mr.  Coolidge  was  a  graduate  of 
Harvard  College,  Harvard  Graduate  School  and  Harvard  Law 
School.  In  1890,  when  only  twenty-seven  years  old,  he  organized 
the  Old  Colony  Trust  Co.  Although  banking  was  the  chief 
business  of  Mr.  Coolidge,  he  had  many  other  financial  interests, 
especially  of  late  in  the  field  of  electric  public-service  Companies. 
During  the  past  year  his  increasing  illness  led  him  to  resign  from 
many  directorships,  but  up  to  a  short  time  before  his  death  he 
was  director  of  the  American  Bell  Telephone  Co.,  American 
Telegraph  and  Telephone  Co.,  Western  Telephone  and  Telegraph 
Co.,  Edison  Electric  Illuminating  Co.  of  Boston,  General  Electric 
Co.,  Georgia  Railway  and  Electric  Co.,  Boston  Elevated  Railway 
Co.,  Underground  Electric  Railways  Co.,  Ltd.,  of  London; 
Seaboard  Air  Line  Railway,  Amoskeag  Manufacturing  Co., 
Lawrence  Manufacturing  Co.  and  American  Trust  Co. 


Mr.  Daniel  D.  Dickey,  general  manager  of  the  National 
Carbon  Co.,  died  at  Cleveland,  March  8,  1912,  as  the  result  of  an 
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operation  for  internal  trouble.  He  was  born  at  Pittsburgh,  Pa., 
October  9,  1853,  attended  the  public  schools  of  that  city  and 
later  the  Western  University  of  Pennsylvania,  now  the  University 
of  Pittsburgh.  As  a  pioneer  in  the  carbon  manufacturing  busi- 
ness of  the  United  States  in  1883  he  acquired  an  interest  in  the 
Pittsburgh  Carbon  Co.  A  few  years  later  the  plant  was  removed 
to  Jeannette,  Pa.,  and  the  name  changed  to  Faraday  Carbon  Co. 
Mr.  Dickey  had  a  controlling  interest  in  this  company  until  the 
consolidation  of  several  companies  into  the  National  Carbon 
Co.  of  New  Jersey  in  1899,  when  he  became  a  director  and 
general  manager  of  the  consolidated  companies,  and  moved 
from  Pittsburgh  to  Cleveland.  In  his  quiet,  strong  way  he 
assisted  in  many  ways  in  advancing  the  interests  of  his  adopted 
city.  He  was  a  member  of  the  Union,  Country,  Roadside  and 
Row  f ant  Qubs  and  of  the  Cleveland  Chamber  of  Commerce 
and  the  Chamber  of  Industry.  By  the  employees  of  the  National 
Carbon  Co.  he  was  held  in  the  greatest  respect,  not  only  as  an 
officer  but  as  a  friend  and  helper.  As  a  manager  he  never  gave 
decisions  hastily,  but  only  after  carefully  considering  all  the 
facts  and  the  wishes  of  everyone  interested.  The  great  enterprise 
he  helped  to  create  and  build  up  is  testimony  to  his  energy  and 
ability. 


Mr.  Samuel  Morris  Dodd,  the  first  president  of  the  Wagner 
Electric  Manufacturing  Co.,  which  position  he  held  continuously 
until  the  present  year,  died  on  February  12,  1912,  at  the  age  of 
seventy-nine  years.  Mr.  Dodd  was  identified  for  more  than  fifty 
years  with  St.  Louis  corporations,  including  in  recent  years  the 
National  Bank  of  Commerce,  the  American  Central  Insurance 
Co.,  the  Commonwealth  Trust  Co.  and  the  Title  Guarantee  and 
Trust  Co.  He  organized  and  for  many  years  headed  the  Missouri 
Edison  Electi^ic  Co.,  retiring  from  the  management  when  that 
company  was  sold  to  the  North  American  Co.,  and  the  present 
Union  Electric  Light  and  Power  Co.  was  formed.  It  was  the 
urgent  need  of  the  Missouri  company  for  better  distributing 
transformers  that  in  1891  led  Mr.  Dodd  and  some  other  officers 
and  stockholders  of  that  corporation  to  lend  their  support  to  Mr. 
Herbert  A.  Wagner,  which  resulted  in  the  formation  of  the 
Wagner  Electric  Manufacturing  Co.  with  an  initial  capital  of 
$25,000.     Mr.  Dodd  became  its  first  president  and  guided  the 
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new  company  through  the  vicissitudes  to  which  it  was  exposed 
until  it  became  one  of  the  leading  electrical  industries  of  the 
West.  He  was  a  member  of  the  St.  Louis,  Noonday,  Country, 
Cuivre  and  Adirondack  Clubs  and  honorary  vice-president  of  the 
Missouri  Society  of  the  Sons  of  the  American  Revolution.  He  . 
had  a  fine  country  place  in  the  Adirondacks,  and  took  great  pleas- 
ure in  spending  his  summer  holidays  there.  He  was  fond  of 
outdoor  life  and  insisted  upon  having  a  houseful  of  young  people 
around  him.  Mr.  Dodd  was  one  of  the  organizers  and  supporters 
of  the  Young  Women's  Christian  Association  in  St.  Louis;  and 
in  addition  to  other  donations  he  gave  it  the  use  of  his  former 
residence  on  Garrison  and  Lucas  Avenues  rent  free.  Mr.  Dodd 
was  also  one  of  the  leading  art  collectors  of  the  Middle  West. 
The  St.  Louis  League  of  Electrical  Interests  and  a  large  number 
of  other  organizations  adopted  appropriate  resolutions  on  the 
death  of  Mr.  Dodd. 


Mr.  Jacob  H.  Evans,  secretary  of  the  Edison  Electric 
Illuminating  Co.  of  Brooklyn,  N.  Y.,  died  suddenly  at  his 
Brooklyn  home  on  September  2,  191 1.  He  was  in  the  service 
of  the  Brooklyn  Company  for  thirteen  years,  first  as  an  auditor 
and  later  as  secretary.  The  loss  of  his  wife,  two  years  ago — a 
cousin  of  Mr.  A.  N.  Brady — was  a  severe  blow  to  Mr.  Evans 
from  which  he  never  recovered.  Mr.  Evans  at  the  time  of  his 
death  was  also  secretary  of  the  Kings  County  Electric  Light  and 
Power  Co.  and  secretary  and  director  of  the  Amsterdam  Electric 
Light,  Heat  and  Power  Co. 


Mr.  Lee  D.  Fisher,  right-of-way  agent  for  the  Public 
Service  Company  of  Northern  Illinois,  died  at  his  home  in 
Joliet,  111.,  on  February  8,  1912.  He  was  an  engineer  of  unusual 
ability.  He  was  born  in  Elyria,  Ohio,  in  1875,  but  spent  his 
boyhood  and  youth  in  St.  Louis,  where  he  was  graduated  from 
the  electrical  and  mechanical  engineering  courses  of  Washington 
University  in  1897.  He  was  in  the  Spanish- American  War  and 
was  chief  engineer  of  the  transport  "Buffalo"  during  the  war 
and  subsequent  operations  in  the  Philippines.  In  1900  Mr.  Fisher 
engaged  in  electric-railway  construction,  and  was  the  engineer 
in  charge  of  the  building  of  three  lines  radiating  from  Columbus, 
Ohio.     In  1903  he  aided  in  building  the  Joliet,  Plainfield  and 
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Aurora  Interurban  railway  and  also  the  Joliet  and  Southern 
Traction  Company's  line.  He  became  treasurer  and  chief  engi- 
neer of  the  company  last  mentioned,  of  which  his  father,  Mr. 
H.  A.  Fisher,  is  president.  He  had  made  his  home  in  Joliet  for 
several  years,  and  then  accepted  the  position  of  right-of-way 
agent  with  the  new  Public  Service  Co.  of  Northern  Illinois.  He 
died  after  an  illness  of  only  a  few  weeks,  heart  disease  being 
given  as  the  cause. 


Mr.  William  Penn  Hazeltine,  for  many  years  electrical 
superintendent  of  the  Lynn  Gas  and  Electric  Co.,  died  July  i8, 
191 1,  in'  Lynn,  Mass.,  after  a  protracted  illness.  He  was  a 
native  of  New  Hampshire  and  for  a  time  was  principal  of  the 
evening  drawing  school  of  Lynn.  He  was  one  of  the  first  con- 
structing engineers  of  the  Thomson-Houston  Electric  Company 
and  in  1890  became  connected  with  the  I^ynn  Gas  and  Electric 
Co.  He  was  a  graduate  of  the  Lynn  High  School  and  of  the 
Friends  School  in  Providence.  A  widow  and  four  children 
survive  him. 


Mr.  N.  Wetmore  Halsey,  of  the  financial  house  of  N.  W. 
Halsey  and  Company,  of  New  York,  Chicago  and  other  cities, 
died  in  New  London,  Conn.,  on  July  i,  191 1.  Mr.  Halsey  organ- 
ized the  banking  firm  which  bears  his  name,  and,  as  it  was  a 
prominent  dealer  in  the  bonds  of  public  utility  corporations,  he 
enjoyed  a  considerable  acquaintance  among  electrical  men.  Mr. 
Halsey  was  a  director  of  the  Electrical  Utilities  Co.,  the  Nether- 
lands Tramway  Corporation  and  the  Pacific  Gas  and  Electric 
Company.  Before  organizing  his  own  business  he  was  for -many 
years  the  resident  partner  in  New  York  City  for  N.  W.  Harris 
and  Company. 


Mr.  Edwin  Hawley;  well  known  in  financial  and  railroad 
circles,  died  at  his  home  in  New  York  City  on  February  i,  1912, 
from  heart  disease.  He  was  born  in  Chatham,  N.  Y.,  in  1850, 
and  since  the  death  of  Edward  H.  Harriman  was  looked  upon 
as  the  foremost  railroad  reconstructor  of  the  country.  His 
activities  were  not  devoted  entirely  to  railroads,  however.  Until 
very  recently  he  was  president  of  the  Great  Western  Power  Com- 
pany, the  California  Electric  Generating  Company,  and  also  Ihe 
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Western  Power  Company,  as  well  as  vice-president  of  the  United 
States  Lighting  and  Heating  Co.  In  addition  to  these  lighting 
properties  Mr.  Hawley  was  interested  in  electric  railways,  notably 
the  Interbprough  Rapid  Transit  Company  and  the  Interl)orough 
Metropolitan  Company.  He  was  a  member  of  the  firm  of  Hawley 
and  Davis,  New  York. 


Mr.  Caryl  Davis  Haskins^  manager  of  the  lighting  depart- 
ment of  the  General  Electric  Co.,  died  in  Salt  Lake  City  on 
November  i8,  191 1,  after  an  attack  of  pneumonia  lasting  only 
two  days.  Mr.  Haskins  was  born  in  Waltham,  Mass.,  in  1867 
and  obtained  his  early  education  in  the  public  schools  of  Phila- 
delphia and  Dedham.  In  1879  he  went  to  England  and  attended 
schools  devoted  to  preparation  for  military  and  engineering 
work.  Later  he  studied  under  the  London  University  tuition 
system  for  about  a  year  and  in  1887  entered  the  employ  of 
Haskins,  Davis  and  Co.,  of  London  and  Boston,  Mass.,  from 
which  the  commencement  of  his  technical  work  dates.  After 
about  six  months,  during  which  time  he  specialized  on  gas-engine 
work,  Mr.  Haskins  entered  the  shops  of  S.  Z.  de  Ferranti,  and 
there  he  was  advanced  to  the  meter  department,  of  which  he 
became  foreman.  During  this  period  he  was  also  connected  with 
some  of  the  early  work  of  the  famous  old  Grosvenor  and  Dept- 
ford  central  stations.  Returning  to  the  United  States,  in  1889 
Mr.  Haskins  entered  the  employ  of  the  Thomson  Electric  Weld- 
ing Company,  at  Lynn,  Mass.,  in  the  capacity  of  designing 
draftsman,  but  was  almost  immediately  transferred  to  the  Thom- 
son-Houston Electric  Co.  as  assistant  foreman  of  the  meter 
department  at  Lynn.  Shortly  afterwards  he  was  given  charge 
of  the  company's  outside  meter  interests.  The  consolidation 
resulting  in  the  formation  of  the  General  Electric  Co.  gave  Mr. 
Haskins  another  promotion  and  placed  him  at  the  head  of  the 
meter  interests  of  the  consolidated  company.  In  1893  he  was 
given,  in  addition,  charge  of  the  company's  instrument  depart- 
ment, and  so  on  until  he  became  the  head  of  the  lighting  depart- 
ment and  came  into  close  relationship  with  this  Association  and 
its  members,  among  whom  he  had  any  number  of  friends,  who 
will  long  cherish  the  memory  of  his  versatility  and  brilliancy, 
as  well  as  of  the  hospitality  extended  at  his  home,  long  one  of 
the  social  centers  of  Schenectady.    It  may  be  added  that  as  an 
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author  and  speaker  Mr.  Haskins  enjoyed  an  enviable  reputation, 
and  that  almost  at  the  moment  of  his  death  he  was  scheduled  for 
an  address  before  the  Eastern  New  York  Section  of  the  Asso- 
ciation on  the  electric  lighting  industry. 


Mr.  George  W.  Hebard^  acting  vice-president  of  the  West- 
inghouse  Electric  and  Manufacturing  Co.,  died  at  his  home  in 
New  York  City,  November  17,  191 1.  He  was  born  in  Barre 
Center,  N.  Y.,  in  1845  ^"^  was  therefore  sixty-six  years  of  age. 
He  had  been  in  poor  health  for  some  time  before  his  death. 
Mr.  Hebard  was  identified  with  the  early  manufacture  of  Weston 
central  station  apparatus,  becoming  president  of  the  United 
States  Electric  Lighting  Co.  of  Newark,  in  1882,  and  was  con- 
nected with  the  early  history  of  the  generation  and  distribution 
of  electricity  for  lighting  in  New  York  City  as  a  director  and 
stockholder  of  the  United  States  Illuminating  Co.  In  this  rela- 
tion he  had  to  do  with  the  equipment  of  the  Weston  arc  lighting 
system  of  the  Brooklyn  Bridge,  parts  of  which  are  still  in 
service.  Later,  as  president  of  the  United  Electric  Light  and 
Power  Co.,  he  was  closely  associated  with  the  introduction  of 
the  Westinghouse  alternating-current  system  in  New  York  City. 
He  was  active  later  in  the  change  of  the  distribution  system  from 
overhead  to  underground.  At  the  time  the  United  States  Co. 
was  taken  over  by  the  Westinghouse  Co.,  Mr.  Hebard  was  presi- 
dent of  the  former,  and  in  the  re-organization  he  was  made  vice- 
president  of  the  Westinghouse  Co.,  and,  in  1888,  when  his 
company  took  over  the  Sawyer-Man  Co.,  Mr.  Hebard  received 
charge  of  the  newly  acquired  organization.  Besides  his  partici- 
pation in  his  chosen  profession,  Mr.  Hebard  was  also  very  active 
in  social,  religious  and  philanthropic  work  in  New  York.  He  was 
of  genial  disposition  and  keen  judgment,  and  a  business  man 
with  a  wonderful  grasp  of  affairs.  He  was  a  member  of  the 
Union  League,  the  Lawyers,  the  Engineers',  and  several  other 
clubs.    Mr.  Hebard  leaves  a  widow  and  two  sons. 


Mr.  Daniel  C.  Hemingray,  secretary  and  treasurer  of  the 
Hemingway  Glass  Co.,  of  Covington,  Ky.,  and  Muncie,  Ind., 
died  at  the  Queen  City  Club,  Cincinnati,  Ohio,  on  December  14, 
191 1,  from  apoplexy.  He  was  fifty- four  years  old  and  was 
born   in   Covington,   Ky.     He   attended   the  Woodward   High 
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School  in  Cincinnati,  where  he  was  a  classmate  of  President 
Taft,  and  later  entered  the  Massachusetts  Institute  of  Tech- 
nology. Before  graduation  he  returned  to  Covington  and 
engaged  in  business  with  his  father  and  brother,  Mr.  Ralph 
Hemingray,  now  president  of  the  Hemingray  Glass  Co.,  one  of 
the  first  concerns  to  take  up  the  production  of  glassware  for  the 
electrical  industries.  Mr.  Hemingray  was  a  member  of  the 
principal  Cincinnati  clubs  and  a  non-resident  member  of  many 
clubs  throughout  the  country,  much  of  his  time  being  passed  in 
traveling  in  connection  with  his  business.  He  was  a  director 
of  the  Cincinnati  Trust  Co.  and  of  the  Suspension  Bridge  Co. 
and  one  of  the  first  stockholders  of  the  Latonia  Racing  Asso- 
ciation. At  one  time  he  was  a  member  of  the  Covington  Water 
Works  Department.  Mr.  Hemingray  was  extremely  popular  in 
Cincinnati  and  had  large  circles  of  friends  in  different  sections 
of  the  United  States.  His  jovial  disposition  and  his  good- 
fellowship  were  particularly  appreciated  in  his  club  life.  As 
remarked  by  a  friend  in  the  central  station  field  where  he  was 
widely  known  and  most  popular,  "There  were  no  dull  moments 
in  his  company,  and  many  are  the  Queen  City  Club  members 
who,  oppressed  by  the  cares  of  business,  found  momentary  rest 
from  their  worries  in  the  optimistic,  jovial  and  happy  tempera- 
ment of  *Dan*  Hemingray." 


Mr.  James  McCormack,  chief  clerk  of  the  Edison  Electric 
Illuminating  Co.  of  Brooklyn,  died  January  19,  1912,  in  the 
Prospect  Heights  Hospital.  Mr.  McCormack  was  bom  in 
Brooklyn  in  1882  and  was  connected  with  the  Edison  Company 
for  six  years.  He  was  vice-president  of  the  Brooklyn  Company 
.Section  of  the  National  Electric  Light  Association  during  1911 
and  also  served  on  some  of  the  important  committees.  He  took 
an  active  interest  in  this  Association  work. 


Mr.  George  B.  Moffatt,  a  director  of  the  Electric  Bond 
and  Share  Co.,  New  York  City,  and  formerly  president  of  the 
Oregon  Electric  Railway,  which  he  was  largely  instrumental  in 
organizing  in  1906,  died  in  Portland,  Ore.,  on  December  4,  191 1, 
at  the  age  of  fifty-seven  years. 


Mr.  B.  G.  McNabb,  contract  agent  of  the  Montreal  Light, 
Heat  and  Power  Company,  was  accidentally  killed  by  his  own 
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gun  while  duck  hunting  on  October  21,  191 1.  In  attempting  to 
draw  his  gun  toward  him  in  order  to  shoot  a  gull  overhead  the 
charges  in  both  barrels  were  exploded  with  the  fatal  result  noted. 
The  deceased  was  born  in  St.  Thomas,  Ontario,  on  November 
19,  1892.  He  is  survived  by  a  widow  and  a  young  son.  He 
was  well  known  anrvongst  members  of  the  Association  and 
highly  esteemed  by  his  colleagues  in  the  Montreal  Company. 


Mr.  John  F.  McGlensey,  illuminating  engineer  for  the 
Union  Electric  Light  and  Power  Co.,  of  St.  Louis,  died  on 
November  11,  191 1.  Several  years  ago  Mr.  McGlensey  was  one 
of  the  estimating  engineers  in  the  contract  department  of  the 
Commonwealth  Edison  Company  of  Chicago.  He  left  that  com- 
pany to  become  a  manager  for  Henry  Newgard  and  Company, 
electrical  contractors  in  Chicago,  and  afterwards  joined  forces 
with  Kohler  Brothers,  of  the  same  city.  About  a  year  ago  he 
accepted  the  position  in  St.  Louis  which  he  held  at  the  time  of 
his  death.  Mr.  McGlensey  was  a  man  of  high  character,  and 
his  death  is  greatly  regretted  by  many  friends. 


Mr.  Robert  Mather,  chairman  of  the  board  of  directors  of 
the  Westinghouse  Electric  and  Manufacturing  Co.,  died  at  his 
home  in  New  York  on  Tuesday,  October  24,  191 1,  from  acute 
peritonitis.  He  was  born  July  i,  1859,  at  Salt  Lake  City,  and 
received  his  early  education  in  the  public  schools  of  Galesburg, 
111.  Owing  to  the  necessity  of  making  his  own  living,  he  left 
high  school  at  the  age  of  thirteen  and  for  three  years  was  in  a 
factory  engaged  in  the  manufacture  of  telephone  instruments, 
subsequently  obtaining  employment  in  the  office  at  Galesburg 
of  the  master  mechanic  of  the  Chicago,  Burlington  and  Quincy 
R.R.  While  working  there  he  prepared  for  college  by  study- 
ing at  night.  In  1882  he  was  graduated  from  Knox  College,  and 
by  continuing  his  night  studies,  working  by  day  at  railroading, 
he  obtained  three  years  later  the  degree  of  A.M.  from  that 
college.  Recently  the  degree  of  LL.D.  was  conferred  on  him 
by  Knox  College,  of  which  he  was  one  of  the  trustees  at  the 
time  of  his  death.  From  1882  to  1885,  Mr.  Mather  worked  in 
the  treasurer's  office  of  the  Chicago,  Burlington  and  Quincy 
Railroad,  devoting  his  spare  time  to  the  study  of  law,  and  in 
1886  he  was  admitted  to  the  Illinois  bar.     In  1889  he  became 
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attorney  at  Chicago  for  the  Chicago,  Rock  Island  and  Pacific 
R.R.,  and  in  1902  was  elected  general  counsel  for  the  road. 
In  the  meantime  he  had  occupied  various  offices  of  the  road, 
including  that  of  second  vice-president.  In  1889  he  became 
chairman  of  the  executive  committee  and  in  1904  president  of 
the  Rock  Island  Co.  of  New  Jersey.  In  1903  he  was  elected 
third  vice-president  of  the  St.  Louis  and  San  Francisco  R.R., 
the  following  year  becoming  first  vice-president.  He  was  also 
first  vice-president  of  the  Chicago  and  Eastern  Illinois  R.R., 
and  of  the  Evansville  and  Terre  Haute  R.R.,  and  chairman  of 
the  board  of  directors  of  the  St.  Louis,  Kansas  City  and  Colorado 
R.R.  Mr.  Mather  was  a  director  in  a  large  number  of  important 
corporations,  including  the  National  Bank  of  the  Republic,  of 
Chicago,  and  the  Mercantile  Trust  Company,  American  Realty 
Company,  and  Equitable  Life  Insurance  Company  of  New  York. 
He  was  also  interested  in  the  development  of  the  traction  system 
of  Havana,  being  a  director  of  the  Havana  Electric  Railway  Co. 
In  January,  1909,  Mr.  Mather  was  made  chairman  of  the  board 
of  directors  of  the  Westing^ouse  Electric  and  Manufacturing 
Co.,  and  thereupon  severed  his  railroad  connections  and  con- 
centrated his  work  on  the  Westinghouse  interests.  Mr.  Mather 
was  a  man  of  forcible  character  and  positive  methods,  which 
gave  him  a  dominating  influence  in  any  interest  with  which  he 
was  closely  associated.  He  took  deep  interest  in  electrical 
matters,  and  one  of  the  latest  public  functions  he  attended  was 
the  luncheon  at  the  opening  of  the  191 1  New  York  Electrical 
Show,  a  few  days  before  his  death.  He  was  also  active  in 
promoting  and  maintaining  friendly  relations  between  his  com- 
pany and  the  Association. 


Mr.  Edgar  Wood  Mix,  well  known  in  electrical  circles  from 
his  connection  with  the  early  Thomson-Houston  Electric  Co., 
was  drowned  in  the  English  Channel  on  the  night  of  November 
12,  191 1.  The  conditions  surrounding  his  death  are  unknown, 
as  ne  was  alone  when  he  disappeared  from  the  Channel  steamer. 
Mr.  Mix  was  born  near  Columbus,  Ohio,  Febniary  4,  1867. 
He  was  graduated  from  the  Ohio  State  University  with  the 
degree  of  B.S.,  in  1888.  In  August  of  that  year  he  entered  the 
employ  of  the  Thomson-Houston  Electric  Co.  in  the  department 
devoted  to  the  manufacture  of  watt-hour  meters.     He  was  in 
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close  touch  with  all  the  early  electric  lighting  work  of  the 
Company.  In  1890  he  went  to  Paris  and  established  there  a 
factory  for  building  meters  for  the  Thomson-Houston  Inter- 
national Electric  Co.  He  occupied  the  position  of  chief  engineer 
of  this  firm  until  shortly  before  his  death,  when  he  resigned  to 
become  manager  of  the  European  division  of  the  General  Motors 
and  Export  Co.,  of  Detroit  In  recent  years  he  had  been  much 
interested  in  aeronautics,  and  was  a  member  of  the  Aero  Clubs 
of  both  France  and  America.  On  October  5,  1909,  he  won  for 
America  the  international  balloon  race  at  Zurich,  Switzerland, 
and  he  had  been  chosen  the  delegate  to  the  international  aviation 
conference  in  Rome  in  November,  191 1. 


Mr.  Otis  E.  Putnam,  for  many  years  a  prominent  mer- 
chant, and  director  of  the  Worcester  (Mass.)  Electric  Light 
Co.  from  1904  to  1910,  died  at  his  home  on  June  9,  191 1.  At 
the  time  he  was  a  leading  director  of  the  Worcester  and  Holden 
Street  Railwav  Co. 


Mr.  Hinsdill  Parsons,  vice-president  and  general  counsel 
of  the  General  Electric  Co.,  Schenectady,  N.  Y.,  died  on  April 
28,  1912,  from  injuries  which  he  sustained  earlier  in  the  day  in 
an  automobile  accident  near  Albany,  N.  Y.  He  was  born  in 
Hoosick  Falls,  N.  Y.,  on  February  10,  1864.  He  was  educated 
at  Trinity  College  and  at  the  Albany  Law  School.  In  1889  he 
was  appointed  patent  attorney  for  the  Walter  S.  Wood  Harvester 
Co.,  at  Hoosick  Falls.  He  became  associated  with  the  General 
Electric  Co.  in  1894  as  counsel,  and  in  May,  1901,  was  elected 
vice-president  of  the  company.  Mr.  Parsons  was  formerly  presi- 
dent and  director  of  the  Schenectady  (N.  Y.)  Railway,  and  at 
the  time  of  his  death  was  president  of  the  Schenectady  Illumi- 
nating Co.  and  the  Mohawk  Gas  Co.,  and  a  director  of  the 
Electric  Bond  and  Share  Co.  (N.  Y.),  the  Washington  Wate» 
Power  Co.,  Spc4cane,  Wash.,  and  the  Schenectady  Power  Co. 
He  is  survived  by  his  wife,  who  is  a  sister  of  Mr.  Anson  W. 
Burchard,  assistant  to  Mr.  Charles  A.  Coffin,  president  of  the 
General  Electric  Co.  Mr.  Parsons  was  widely  known  in  the 
central-station  field  and  took  an  active  interest  in  the  work  of 
the  Eastern  New  York  Section  of  this  Association. 
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Mr.  Frank  Ridlon^  one  of  the  foremost  supply  dealers  in 
the  New  England  electrical  field  and  a  pioneer  in  the  manufac- 
turing branches  of  dynamo  and  motor  work,  died  in  his  hc«ne  in 
Brookline,  Mass.,  on  December  i,  191 1,  after  three  years  of 
illness  following  a  paralytic  stroke.  He  was  born  in  Boston  in 
1838,  and  at  an  early  age  became  interested  in  the  study  of 
electricity.  For  many  years  he  was  president  of  the  Frank 
Ridlon  Company,  Boston,  dealer  in  electrical  supplies,  and  a 
specialist  in  the  maintenance  of  central-station  and  railway  equip- 
ment, holding  this  office  at  the  time  of  his  death,  as  well  as  the 
presidency  of  the  Berlin  (N.  H.)  Street  Railway,  which  he 
built,  and  the  Boothbay  Harbor  Electric  Light  and  Power  Co. 
of  Boothbay,  Maine.  In  his  earlier  days  he  was  the  Boston 
representative  of  Brush  Electric  Co.,  of  Cleveland,  Ohio,  later 
becoming  connected  with  the  Sun  Electric  Co.,  lamp  manufac- 
turers, of  Wobum,  Mass.  Twenty-one  years  ago  Mr.  Ridlon 
founded  the  Boston  Electric  Light  Club,  being  its  president  for 
eight  years.  At  one  time  he  was  also  vice-president  of  the 
National  Electric  Light  Association,  in  whose  early  development 
he  took  an  active  share  and  the  keenest  interest.  In  face  and 
figure  Mr.  Ridlon  greatly  resembled  the  late  Denman  Thomp- 
son, the  actor,  who  was  his  close  personal  friend.  He  was  for 
many  years  a  member  of  the  Ancient  and  Honorable  Artillery 
Company  of  Boston  and  was  an  honorary  member  of  the  Hooker 
Association  and  Abington  Post,  G.  A.  R.  He  was  regarded  as 
the  dean  of  the  members  of  the  New  England  Street  Railway 
Club.    A  widow  and  one  daughter  survive  him. 


Mr.  Alden  M.  Young  died  in  New  York  on  December  3, 
191 1.  He  was  born  at  Hadley,  N.  Y.,  September  6,  1853,  and 
after  leaving  school  learned  the  telegraph  business,  filling  posi- 
tions successively  at  Saratoga,  Albany,  Syracuse,  Buffalo  and 
New  York.  In  1878  he  organized  the  telephone  exchange  at 
Waterbury,  Conn.,  and  in  1890  he  built  Waterbury's  first  electric 
light  station,  being  thus  a  pioneer  in  both  industries.  He  then 
organized  the  Waterbury  Traction  Co.  and  later  merged  it  with 
the  lighting  company.  About  the  same  time  he  also  founded 
the  New  England  Engineering  Co.,  and  contributed  largely  to 
the  successful  introduction  of  lighting  and  railway  plants  in 
several  New  England  cities.    His  work  as  an  organizer  in  Water- 
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bury  and  in  connection  with  the  various  other  enterprises  in 
which  he  was  the  guiding  spirit  attracted  much  attention  in 
financial  and  electrical  circles.  He  later  came  to  New  York  and 
helped  to  organize  the  Kings  County  Electric  Light  and  Power 
Co.,  of  Brooklyn.  At  the  1898  Chicago  convention  of  the 
National  Electric  Light  Association,  Mr.  Young  was  elected 
President,  succeeding  Mr.  Samuel  InsuU,  and  he  enjoyed  a  highly 
successful  administration,  giving  much  time  and  thought  to  the 
work.  Early  in  life  Mr.  Young  became  associated  with  Mr. 
A.  Nt  Brady  and  other  financiers  in  many  enterprises  and  at  the 
time  of  his  death  he  was  associated  with  the  following  public 
service  corporations  either  as  an  executive  officer  or  as  a  director : 
Albany  and  Hudson  R.R.  Co.,  American  Gas  and  Electric  Co., 
Connecticut  Power  Co.,  Connecticut  Railway  and  Lighting  Co., 
Coming  Gas  and  Electric  Co.,  Dayton  Lighting  Co.,  Edison 
Electric  Illuminating  Co.  of  Brooklyn,  Electric  Bond  and  Share 
Co.,  Fairmont  and  Qarksburg  Traction  Co.,  Kings  County  Elec- 
tric Light  and  Power  Co.,  New  London  Gas  and  Electric  Light 
Co.,  Northern  Westchester  Lighting  Co.,  Norwich  Gas  and  Elec- 
tric Co.,  Rockville  Gas  and  Electric  Co.  and  the  Stamford  Gas 
and  Electric  Co.  He  was  also  director  of  the  National  Carbon 
Co.  and  the  Consolidated  Engine  Stop  Co.,  and  president  of  the 
New  England  Engineering  Co.  and  other  industrial  enterprises. 
Mr.  Young  was  in  business  with  his  son-in-law,  Mr.  W.  J. 
Warner,  manufacturers  of  railroad  supplies,  in  New  York  City. 
He  is  survived  by  a  widow  and  four  married  daughters.  The 
Executive  Committee  of  the  Association  adopted  resolutions  of 
profound  regret  at  his  death,  and  of  sympathy  with  the  family, 
to  which  they  were  forwarded,  while  his  funeral  was  attended 
by  several  officers  of  the  Association. 


Mr.  Charles  L  Young^  of  the  Westinghouse  Electric  and 
Manufacturing  Co.,  died  January  6,  1912.  Mr.  Young  was 
graduated  from  Princeton  in  the  class  of  1883,  following  which 
he  was  employed  by  the  Edison  Machine  Works  at  New  York 
testing  generators  during  1884  and  1885 ;  later  he  was  super- 
intendent of  the  Edison  Illuminating  Cd*  following  which  he 
became  attached  to  the  Westinghouse  interests  in  the  fall  of  1888. 
Owing  to  an  electric  shock  of  2500  volts  received  in  1888  he  was 
for  the  three  years   following  that  accident  incapacitated   for 
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work.  In  1891  he  returned  to  Pittsburgh  to  continue  his  services 
with  the  company,  and,  while  physically  weak  and  partially 
dependent  upon  the  help  of  another,  his  keen  insight  into  human 
nature  and  his  knowledge  of  the  electrical  business  fitted  him 
exceptionally  for  work  in  the  sales  department  as  an  advisory 
engineer,  first  in  the  Philadelphia  office,  later  in  the  expert 
department,  and  finally  at  East  Pittsburgh.  On  the  inauguration 
of  a  commercial  training  department  in  the  sales  organization 
of  the  electric  company  a  few  years  ago  he  was  made  instructor, 
doing  educational  work  for  which  his  ability  and  charming  per- 
sonality fitted  him  perfectly. 

It  was  regularly  moved,  seconded  and  voted  that  the  Report 
be  received. 

Secretary  Martin:  I  have  with  me  the  minutes  of  the 
meetings  of  the  Executive  Committee  of  this  Association  and  I 
am  instructed  to  read  the  following  paragraph: 

"The  members  of  the  Executive  Committee  have  voted 
unanimously  that  Mr.  A.  C.  Dunham,  of  Hartford,  Conn.,  should 
be  made  an  honorary  member  of  the  Association.  The  com- 
mittee voted  in  accordance  with  the  requirements  of  the  Con- 
stitution that  this  action  be  recommended  to  the  Convention  at 
Seattle  for  endorsement  by  the  Association  at  large." 

It  was  regularly  moved,  seconded  and  voted  that  the  action 
of  the  Executive  Committee  be  approved. 

The  Chairman  :  We  will  now  have  the  report  of  the  Com- 
mittee on  Resolutions. 

Mr.  Arthur  Williams,  New  York  City,  then  presented 
the  following  report: 
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Whereas^  The  Exhibition  Committee  this  year,  in  spite  of 
many  difficulties  connected  with  transportation,  etc.,  has  placed 
before  the  delegates  in  the  Seattle  Armory  a  remarkably  select, 
comprehensive  and  complete  display  of  modern  apparatus  and 
supplies,  produced  by  the  Class  D  manufacturing  companies ;  has 
given  them  a  setting  of  unsurpassed  beauty  and  richness  and  has 
also  achieved  illuminating  effects  hitherto  unobtained  in  interior 
lighting. 

Resolved,  That  the  thanks  of  the  Association  be  tendered  to 
Mr.  J.  C.  McQuiston,  Chairman  of  the  Committee;  to  its  Secre- 
tary, Mr.  Walter  NeumuUer;  to  his  assistant,  Mr.  Joseph  B. 
Murray;  to  the  individual  members  of  the  Committee,  and  to 
Mr.  M.  A.  Singer,  Managing  Decorator,  for  this  and  many  other 
services  contributing  to  the  success  of  the  meeting. 

Whereas,  The  Transportation  problems  in  connection  with 
the  annual  convention  have  been  more  difficult  and  complex  by 
far  than  those  of  any  other  convention,  and 

Whereas,  The  arrangement  and  operation  of  special  trains 
have  been  carried  through  with  brilliant  executive  ability  and 
immense  success,,  enhancing  the  pleasure  and  comfort  of  every 
delegate,  it  is  hereby 

Resolved,  That  the  cordial  thanks  of  the  Association  be 
tendered  to  Mr.  Charles  H.  Hodskinson,  Master  of  Transporta- 
tion; Mr.  G.  W.  Elliott,  Mr.  H.  Spoehrer,  Mr.  C.  B.  Burleigh, 
Mr.  G.  A.  Freeman,  Mr.  J.  C.  McQuiston,  Mr.  R.  H.  Ballard 
and  Mr.  W.  J.  Grambs  for  handling  the  special  trains,  as  well  as 
to  all  other  assistant  masters  of  transportation  for  this  invaluable 
service. 

Resolved,  Also,  that  we  tender  our  cordial  thanks  to  the 
various  railroad  associations  and  railroads  and  to  their  repre- 
sentatives, co-operating  with  the  members  of  the  Transportation 
Committee  and  taking  such  steps  as  were  necessary  to  make  the 
journey  of  our  membership  comfortable  and  enjoyable  and 
in  carefully  fulfilling  the  time  schedules  between  various  points. 
It  was  noted  that  in  spite  of  immense  distances  and  the  various 
stops  that  were  made  for  the  entertainment  of  our  members,  prac- 
tically all  the  trains  arrived  on  time  or  ahead  of  time. 
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In  passing  through  various  cities  our  delegates  were  received 
most  cordially.  At  several  points  special  entertainment  was 
provided  by  member  companies  and  their  local  committees,  there- 
fore be  it 

Resolved,  That  the  special  thanks  of  this  Association  be 
tendered  to  all  of  the  companies  providing  or  taking  part  in 
entertainments  of  this  character,  and  especially  to  the 

At  Chicago — Commonwealth  Edison  Company  for  providing 
automobiles  for  the  members  during  the  short  stay  in 
Chicago ; 
At  Riverside,  Cal. — Where  our  local  membership  provided 
automobiles  for  visiting  the  various  points  of  interest; 
At  Ontario,  Cal. — Where  the  delegates  were  entertained  by 
the  Pacific  Electric  Heating  Company  and  the  Chamber 
of    Commerce,    which    presented    the    delegates    with 
baskets  of  flowers  and  oranges ; 
At  Los  Angeles  and  Pasadena — Especially  to  our  local  mem- 
bership, the  Citizens'  Committee,  and  the  Chamber  of 
Commerce,  which  tendered  a  reception; 
At  San  Francisco — ^Where  the  united  electrical  interests  as 
represented    through    our    membership,    provided    the 
delegates     with     unlimited     automobiles,     tendered     a 
luncheon  at  the  Cliff  House  and  a  banquet  on  the  last 
evening  of  their  stay  at  the  St.  Francis  Hotel. 
Further  evidence  of  the  unsurpassed  hospitality  of  this  city 
was  shown  by  large  bouquets  of  flowers,  baskets  of  fruit  and 
electric  irons  for  the  ladies,  awaiting  the  guests  in  their  rooms ; 
our  thanks  are  also  tendered  to  the  management  of  the  St.  Francis 
Hotel,  where  every  facility  was  provided  for  the  convenience  and 
comfort  of  the  delegates. 

At    Vancouver    and    Victoria,    B.    C. — Where    the    British 

Columbia     Electric     Railway     and     Light     Company 

extended   generous   hospitality  of  the   most   agreeable 

character ;  and 

At  Westminster,  B.  C. — Where  Mayor  Lee  entertained  the 

delegates  at  a  La  Crosse  match. 
Whereas,  The  electrical  interests  of  the  city  of  Portland 
have  provided  large  quantities  of  flowers  to  our  delegates  pass- 
ing through,  and  daily  to  our  members  while  in  session,  and 
have  invited  the  delegates  to  return  to  the  city  at  the  conclusion 
of  the  convention  for  the  Rose  Festival,  therefore  be  it 
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Resolved,  That  the  cardial  thanks  of  the  Association  be 
tendered  to  the  electrical  interests  of  the  city  of  Portland. 

Whereas,  The  Puget  Sound  Traction,  Light  and  Power 
Company,  assisted  by  many  other  representatives  of  Messrs. 
Stone  and  Webster  have  done  everything  humanly  possible  to 
make  our  stay  in  the  City  of  Seattle  enjoyable,  therefore  be  it 

Resolved,  That  our  hearty  thanks  be  tendered  to  this  Com- 
pany and  to  Messrs.  Stone  and  Webster  for  the  many  courtesies 
and  hospitalities  that  have  been  extended  to  this  Association  and 
particularly  for  the  excursion  to  Snoqualmie  Falls  and  the  White 
River  Development. 

We  do  further  Resolve,  That  our  warmest  thanks  be  ten- 
dered to  the  Entertainment  Committee,  Mr.  H.  T.  Edgar, 
Chairman;  the  Ladies  Entertainment  Committee,  Mr.  G.  B. 
Harrington,  Chairman;  the  Golf  Committee,  Mr.  Frank  Dabney, 
Chairman;  the  Excursion  Committee,  Mr.  Morton  Ramsdell, 
Chairman;  the  Reception  and  Dance  Committee,  Mr.  W.  E. 
Best,  Chairman,  and  to  the  Hotel  Committee,  Mr.  W.  J.  Grambs, 
Chairman,  for  most  efficient  courtesy  and  unremitting  care  and 
attention  in  providing  for  the  comfort,  convenience  and  pleasure 
of  their  visitors  to  Seattle. 

Whereas,  .The  Technical  Press  has  done  everything  lying 
in  its  power  to  advance  the  interests  of  this  convention  in  the  city 
of  Seattle,  and  notwithstanding  unusual  conditions,  has  reported 
our  proceedings  in  great  detail,  therefore  be  it 

Resolved,  That  our  thanks  be  tendered  to  the  technical 
press  of  this  industry,  and  particularly  to  the  McGraw  Publishing 
Company  for  the  Convention  Daily  and  to  Mr.  H.  M.  Wilson  and 
Mr.  W.  E.  Keily,  for  the  accuracy  and  fulness  of  the  daily  report 
and  the  completeness  of  the  list  of  registrations. 

Likewise  the  Association  desires  to  record  its  thanks  to  the 
local  press  for  the  full  reports  that  have  been  given  of  the  pro- 
ceedings of  the  convention.  It  is  a  pleasure  to  record  the  unusual 
degree  of  cordiality  with  which  we  have  been  treated  by  the  local 
Ifress  and  its  representatives. 

Whereas,  The  people  of  Seattle  without  direct  affiliation 
with  the  electrical  interests  have  most  cordially  received  our 
delegates  and  have  been  most  hospitable  and  generous,  especially 
with  flowers  in  full  bloom,  in  the  use  of  automobiles  for  special 
occasions  and  in  providing  various  forms  of  entertainment,  there- 
fore be  it 
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Resolved,  That  the  thanks  of  the  Association  be  tendered  to 
the  people  of  Seattle  for  these  thoughtful  courtesies. 

Likewise  we  wish  to  express  our  hearty  appreciation  of  the 
eloquent  address  of  Mayor  G.  F.  Cotterill  and,  to  the  officials  in 
charge  of  the  city's  electric  plant,  of  the  illumination  of  the 
streets  in  the  neighborhood  of  the  Armory. 

Likewise  we  wish  to  extend  our  cordial  thanks  for  the 
especial  illumination  of  the  various  structures  on  the  important 
thoroughfares  of  the  city  during  the  stay  of  the  Association. 

Likewise  we  wish  to  tender  the  thanks  of  the  Association 
to  Adjt.-General  Llewellyn  and  Major  Morse  for  the  many 
courtesies  extended  to  us  in  connection  with  our  occupancy 
of  the  State  Armory  in  the  City  of  Seattle, 

Whereas,  The  privileges  of  a  number  of  clubs  of  the  City 
of  Seattle  have  been  extended  to  our  membership,  therefore  be  it 

Resolved,  That  our  cordial  thanks  be  returned  to  such  clubs, 
especially  the  Rainier  Club,  the  Arctic  Club,  the  Engineers  Qub, 
the  Seattle  Golf  and  Country  Qub,  the  Town  and  Country  Club 
and  the  Tacoma  Country  Club, 

Whereas,  Most  efficient  services  have  been  given  during 
the  year  by  the  elective  officers  of  the  Association,  it  is  hereby 

Resolved,  That  a  full,  appreciative  and  hearty  vote  of  thanks 
be  tendered  to  President  Gilchrist  and  to  the  Executive  Ccrni- 
mittee  with  congratulations  on  the  remarkable  progress  shown 
during  their  year  in  office. 

Whereas,  The  various  standing  and  special  committees 
have  rendered  devoted  service  to  the  interests  of  the  Association 
and  to  our  industry  during  the  year,  many  of  the  members  travel- 
ing great  distances  to  attend  the  meetings,  therefore  be  it 

Resolved,  That  the  thanks  of  the  Association  be  tendered 
collectively  and  individually  to  these  members. 

While  possibly  invidious  to  make  distinctions  at  such  a  time 
as  this,  when  there  has  been  so  much  good  work  done,  your 
committee  feels  that  especial  thanks  should  be  tendered  to  the 
Commercial  Section  for  its  several  publications  of  practical 
utility  and  to  the  Meter  Committee,  especially  to  the  Chairman 
of  the  Committee,  Mr.  O.  J.  Bushnell,  and  its  Secretary,  Mr. 
F.  A.  Vaughn,  for  the  Electrical  Meterman's  Handbook,  a 
volume  of  looo  pages,  the  most  complete  manual  devoted  to  any 
branch  of  our  industry. 
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Whereas,  The  past  year  has  witnessed  an  extraordinary 
growth  in  the  membership,  interest  and  widespread  influence  of 
this  Association,  still  further  increasing  the  work  of  the  Secre- 
tary's office  in  detail  of  administrative  and  executive  work,  there- 
fore be  it 

Resolved,  That  a  hearty  vote  of  thanks  and  expression  of 
appreciation  be  tendered  to  our  Secretary,  Mr.  T.  C.  Martin,  who 
has  shown  personally  the  highest  degree  of  loyal  devotion  to 
the  interests  of  this  Association. 

It  was  regularly  moved,  seconded  and  voted  that  the  Reso- 
lutions be  adopted. 

Mr.  Doherty:  I  would  like  to  announce  that  in  the  Com- 
pany Section  meeting  to-day  the  Doherty  medal  was  hung  up 
for  another  year  and  I  hope  it  will  incite  some  of  the  other 
Sections  to  produce  some  excellent  papers.  It  occurs  to  me 
that  we  should  perhaps  have  three  prizes,  one  gold,  one  silver 
and  one  bronze  medal.  The  other  men  who  have  taken  a  great 
deal  of  interest,  Mr.  Eglin  for  one,  think  that  we  should  put  up 
prizes,  money  prizes,  to  be  used  for  the  purchase  of  books.  I 
will  state  that  for  this  year  there  are  to  be  two  other  prizes 
offered,  either  a  silver  and  a  bronze  medal,  or  fifty  and  twenty- 
five  dollars,  at  the  discretion  of  the  Executive  Committee,  with 
the  condition  that  the  second  prize  shall  be  called  the  Billings 
prize  or  the  Billings  medal,  in  recognition  of  her  faithful  work 
for  this  Association. 

The  Chairman  :  I  am  sure  the  Association  appreciates  Mr. 
Doherty's  spirit  in  offering  these  prizes  and  accepts  them  with 
pleasure. 

Mr.  Williams:  I  would  like  to  take  over  Mr.  Doherty's 
proposition  and  offer  the  silver  and  bronze  medals  and  I  think 
the  silver  one  should  be  known  as  the  Billings  medal.  If  any- 
body else  wants  to  take  the  bronze  medal,  or  if  anybody  wants  to 
join  in  with  us,  let  him  feel  free  to  do  so. 

The  Chairman  :  I  think  we  have  cleared  up  the  afternoon 
program  and  all  business  with  the  exception  of  the  report  of  the 
Nominating  Committee. 

REPORT  OF  NOMINATING  COMMITTEE 
Mr.  Doherty:    Your  Committee  elected  to  nominate  the 
officers  and  members  of  the  Executive  Committee  for  the  follow- 
ing year  submits  the  following  list : 
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For  President — Frank  M.  Tait,  of  Dayton,  Ohio. 

For  First  Vice-President — ^J.  B.  McCall,  of  Philadelphia. 

For  Second  Vice-President — H.  H.  Scott,  of  New  York. 

For  Treasurer — W.  W.  Freeman,  of  Brooklyn. 

To  serve  on  the  Executive  Committee  for  three  years — ^John 
A.  Britton,  of  San  Francisco;  C.  E.  Groesbeck,  of  San  Diego, 
and  Charles  A.  Stone,  of  Boston. 

To  serve  on  the  Executive  Committee  for  one  year — R.  S. 
Orr,  of  Pittsburgh. 

Recommended  to  the  Executive  Committee  for  reappoint- 
ment as  Secretary — ^T.  C.  Martin,  of  New  York  City. 

f  Samuel  Insull,  Chairman 
Joseph  E.  Montague 
Nominating  Committee  -l  Mike  S.  Hart 

H.  T.  Edgar 
Henry  L.  Doherty 

I  want  to  explain  that  this  year  we  have  two  vice-presidents 
to  nominate,  as  Mr.  Arthur  Huey  has  found  his  time  so 
encroached  upon  by  his  business  that  he  is  compelled  to  resign. 

It  was  regularly  moved,  seconded  and  voted  that  the  Report 
be  adopted  and  that  the  Secretary  cast  the  ballot  in  the  author- 
ized manner.    This  was  done. 

President  Gilchrist:  I  will  ask  Mr.  Doherty  to  escort 
the  new  President  to  the  Chair. 

Mr.  Tait:  Gentlemen,  I  very  deeply  appreciate  the  honor 
you  have  conferred  upon  me  to-day  in  electing  me  President  of 
this  great  organization.  I  shall  do  the  very  best  possible  to 
advance  the  good  interests  of  the  Association,  as  I  have  always 
endeavored  to  do  in  the  past.  I  want  to  ask  the  same  loyal  and 
hearty  co-operation  of  the  individual  members  to  the  incoming 
administration,  that  has  been  so  faithfully  given  to  our  prede- 
cessors. I  want  to  remind  you  also  of  what  was  said  last  night, 
that  it  is  necessary  for  the  western  members  to  co-operate  with 
the  eastern  and  the  eastern  to  co-operate  with  the  western  mem- 
bers. Therefore,  let  us  all  co-operate,  so  that  we  may  do  the 
greatest  amount  of  good  for  the  common  cause  of  the  National 
Electric  Light  Association  and  all  that  it  represents. 

(Adjourned  sine  die.) 


Digitized  by 


Google 


REQ.  U.S.  PATENT    OFFICE. 


INSULATED 

WIRES  &  CABLES 

The  STANDARD  for  RUBBER  INSUUTION 

Whether  purchased  in  the  open  inarket, 
from  our  agents,  or  direct  from  us,  Okonite 
Insulated  Wires  and  Cables  never  f ail^  to 
meet  unconditionally  the  most  searching 
specifications  and,  consequently,  the 
severest  requirements  of  any  service. 

OKONITE  is  made   in  but   one  grade  — the   BEST 

LOOK  FOR  THE  RIDGE 

A  distinguishing  mark  on  genuine 
OKONITE  insulation  consists  of  a 
single  ridge  running  the  entire  length 
of  the  wire. 

OKONITE    TAPE  — MANSON    TAPE 

THE  OKONITE  COMPANY 

253  Broadway 
NEW   YORK 
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Metropolitan  Protective  Devices 

(MURRAY     PATENTS) 

Protective  meter  and  service  cutouts — Subway  cut- 
outs and  Cable  racks.  —  Transformer  network  pro- 
tectors—Seals and  accessories.    Also  something  new  in 

HIGH  TENSION  CUTOUTS  AND  FUSES. 

Figure  1  shows  otur* 

TYPE  S  PROTECTIVE 

SERVICE  CUTOUT  BOX 

AND  METER  ADAPTER 

applied  to  a  Wetdnghouse  type 
C  Induction  Watt-hour  Meter. 
Cover  removed,  showing  Service 
and  Meter -tetdng  Cutout. 


Figure  2  shows  our 

TYPE  S  PROTECTIVE 

SERVICE   CUTOUT   BOX 

AND  METER  ADAPTER 

applied  to  a  General  Electric 
Type  I  Induction  W  a  1 1 .  h  o  u  r 
Meter.     Cover   in   position. 


Fig.  I 

Metropolitan  A.  C.  Network 
Protector 

This  Network  Protector,  \vhich  is  shown  diagram- 
matically  in  Figure  3,  is  designed  to  instantaneously 
disconnect  a  defective  transformer,  protecting  the 
secondary  network  by  preventing  an  overload  on  the 
remaining  transformers  and  a  consequent  interruption 
of  the  service.  It  is  entirely  electrical — positive  in 
action — free  from  moving  parts — requires  no  attention 
or  adjustment. 

Prices  <md  descriptive   matter 
on  application. 

METROPOLITAN  ENGINEERING  COMPANY 

1238. 1250   Atlantic  Ave.,   Brooklyn,   N.  Y. 


Fig.  3 
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The  Babcock  &  Wilcox  Co. 

8S  Liberty  StrMt.  New  York.  N.  Y. 

BABCOCK  &  WILCOX 
STIRLING   AND    RUST 

Water  Tube  Boilers 


Babcock  &  Wilcox  High  Pressurr  Wrought  Steel 
Construction  Boiler 

STEAM    SUPERHEATERS 

CHAIN    GRATE    STOKERS 

Works    BAYONNE,  N.  J.         BARBERTON,  OHIO 


AtUnta,  0*.   - 
Doflton,  Mass. 
Chicago.  IIL  • 
Cincinnati.  Ohio 
Olereland,  Ohio 
Denver,  - 
Havana,  Cnba 
San  FranelMo, 


BRANCH    OFFICES 


Candler  Balldlng 
36  Federal  Street 
-  Xarqnette  Buildin? 
Traction  Building 
New  England  Bnildinfr 
436  Serrnteenth  Street 
11-J 12  Galle  de  LaHabana 
It  First  Street 


Jj09  Angeles, 
New  Orleans, 


Amerloan  Bank  BuUdinfc 
Bhubert  Arcade 
N*^.  American  Buildinar 


Philadelphia.       -     

Pittsburirh _.  Farmeni'  Deposit  Bank  Buildini; 


rortlan<r_Ore. 
Seattle,  wash. 
Bait  Lake  City. 


Wells  Fariro  Buildinfr 
Mutual  life  Building 
.     313  Atlas  Block 
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The  ''BXibe"  Battery 

For  Emergency  Service 

The  increased  use  of  electrical  energy  with  distribution  over 
large  areas  has  opened  up  a  large  field  for  emergency  batteries  which 
will  take  care  of  a  large  portion,  if  not  the  entire  load,  for  short 
periods  of  interruption. 

**lBxibC*'  Emergency  Batteries 

have  been  adopted  by  the  following  prominent  companies : 

New  Yoik  Edison  Co.  Consolkliited  Gim,  El.  Lt  &  Pwr.Co.,  Bait 

Commonwealth  Edison  Co.,  Chicago  Washington  Water  Power  Co.,  Spokane 

Boston  Edison  Co.  Minneapolis  General  Electric  Co. 

Brooklyn  Edison  Co.  Kansas  City  Electric  Light  Co. 

Rochester  Railway  &  Light  Co.  Union  Gas  &  Electric  Co.,  Ciim.,  Ohio 

The  aggregate  capacity  of  the  27  batteries  installed  and  con- 
tracted for  will  amount  to 

95,136  K.  W. 

AT  THE  EMERGENCY  RATE 

The  **BxiOe*'  Battery  has  been  designed  to  meet  the  re- 
quirements of  an  emergency  battery  m  every  way. 

High  discharge  rates  with  high  voltage.  Light  Weight. 

Low  cost  per  K.  W.  output.  Reduced  floor  space. 

Write  the  nearest  Sales  Office  for  full  information. 

THEELECTRTC  STORAGEBAnERYCO. 

1888-PHILADELPHIA.  PA.-1912 

NEW    VOMK        B0S10N  CHICAGO  ST.    LOUIS  CLKVKLANO  SKATTLE 

ATLANTA  DETMOIT  DENVCM  SAN    FMANCISCO  PORTLAND.  ORE.      LOS  ANOEl^S 

TORONTO 
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*Ask  the  Man  Who  Owns  a  Federal** 


The  Silent  Running 


THE  owner  of  a  Federal  Vacuum  Cleaner  does 
not   brand  Vacuum  Cleaning  a  failure   and 
Vacuum  Cleaners  fakes.    flThe  Federal  satis- 
fies because  it  is  built  on  the  right  principle,  of  high- 
grade  materials.    flThe  rotary  principle   not  only 
means  efficiency,  but  long  service  without  repair  bills. 

Write  /or  our  booklet y  giving  the  o^inicn  of  the  ^eofle  whj 
have  bought  and  used  the  Federal  Vacuum  Cleaner 

Federal   Sign    System    (Electric) 

501  Home  Insurance  Building 
CHICAGO 


*Ask  the  Man  Who  Owns  a  Federal*' 


XXXIX 


Digitized  by 


Google 


THE  ADVANTAGE  OF 
KNOWING  HOW 


We  have  been  building  Otis 
Elevators  for  over  fifty-five  years. 

You  will  find  them  in  most  of 
the  principal  Office  Buildings, 
Hotels,  Public  Edifices  and  Fac- 
tories throughout  the  country — 
the  result  of  our  knowing  how  to 
build  good  elevators. 

Otis  Elevators  operate  con- 
stantly — so  long  as  operative  power 
is  available.  They  are  made  to 
operate  efficiently. 

Central  Station  operators  ap- 
preciate this  distinctive  feature 
of  Otis  Elevators. 


OTIS    ELEVATOR    COMPANY 

ELEVENTH   AVE.   AND    TWENTY -SIXTH    ST. 
NEW    YORK 

Offices  in  all  Principal  Cities 
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Lamp   Life   and   Human   Life 

An  Analogy 

By  applying  the  law  of  average  in  preparing 
mortality  tables,  insurance  companies  have  eliminated 
risk.  According  to  these  tables  a  human  being  of  a 
certain  age  will  live  a  fixed  number  of  years. 

This  is  in  no  sense  a  guarantee  that  a  particular 
human  being  will  actually  live  to  the  age  specified. 
But  a  certain  percentage  will. 

Thus  it  is  with  incandescent  lamps. 

Under  given  operating  conditions,  an  incandes- 
cent lamp  of  a  certain  type  will  average  3,  definite 
number  of  hours  burning. 

This  is  by  no  means  a  guarantee  that  every  lamp  of 
this  type  will  average  that  number  of  hours.  But  a 
certain  type  of  lamp  will  average  a  definite  number  of 
hours  burning  at  high  efficiency. 

Therefore,  in  justice  to  both  manufacturer  and 
consumer,  calculations  for  renewal  costs  should  always 
be  based  on  average  results. 

It  is  equally  clear  that  the  consumer  benefits  in 
buying  lamps  from  the  manufacturer  whose  superior 
facilities  insure  the  production  of  the  most  uniform 
lamps. 

General  Electric  Company 

Edison  Lamp  Department 


General  Sales  OfBce 

ofEsc«U«iic«  Harrison,    N.  J.  EUctncal      8576 
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BBBS 


m£M^^S^ 


Raise  the  Standard  of  Electric  Lighting 

Standard  Bulbs.  It  is  easy  to  replace  carbon  lamps 
with  Edison  GEMS,  which  are  supplied  in  the 
same  size  bulbs  as  the  carbon  lamps  they  replace. 

30—100  Watts.  The  regular  sizes  of  Edison  GEM 
Lamps  are  30,  40,  50,  60,  80  and  100  watts. 
Flexibility  in  service  is  assuted  by  the  three 
operating  efficiencies  of  each  lamp. 

Better  Service.  The  oval  filament  insures  uniformity 
of  performance  and  gives  strength  to  the  lamp. 

More  Light  Since  consumers  obtain  from  20  to  S0% 
more  light  from  Edison  GEM  Lamps,  they 
appreciate  the  change  from  carbon  lamps  and 
the  fact  that  the  standard  of  electric  lighting  has 
been  raised. 

General   Electric   Company 


BOSTON.  MASS. 
Providence.  R.  1. 
SprinsBekl.  Maw. 
NEWYORK.N.Y. 
Buffalo.  N.Y. 
Erie.  Pa. 

New  Haven.  Conn. 
Rochester.  N.\. 
Syracuse.  N.  Y. 
ScheDectadv.N.Y. 
PHILADELPHIA 
BaluoMMe.  Md. 
Chariotte.  N.  C. 
Charleston.  W.Va. 
PStfsbuieh.  Pa. 
Richmond.  Va.  ^ 
Younoitown,  Ohio 
CHICAGO.  ILL. 
Butte.  Montana 


PA 


Largest  Electrical  Manufacturer 
in  the  World 

Edison  Lamp  Dept. 

Harrifton,  N.  J. 
Address  Nearest  OfBce 


ATLANTA.  GA.   DENVER,  COLO. 

Binnin«ham.  Ala.  Boise.  Idaho 

New  Orleans.  U.  Sah  Uke  City.  Utah 


Davenport.  Iowa 
Detroit.  Mich. 

(Oi&c«  of  Sol'g  Agent] 
Kansas  City.  Mo. 
Keokuk,  Iowa 
Minneapolis.  Moan. 
Milwaukee.  Wis. 
Si.  Louis.  Mo. 
ClNaN>JATI.  OHIO 
Chaltanooca.  Tenn 
deveUnd.  Ohio 
Cohunbus.  Ohio 
Dayton.  Ohio 
Incfianapolis.  Ind. 
Kncavdle,  Tenn. 
LodsviBe,  Ky. 
Memphis.  Tens. 
NashviDe.Tenn. 
Toledo,  6hio 


SAN  FRANCISCO.  Los  Anseles.  Portland,  Seattle  and  Spokana 


8450 


xlii 


Digitized  by 


Google 


NATIONAL 
QUALITY 

These  two  words  are  full  of  meaning 
to  the  discriminating  purchaser  of  Mazda 
lamps.  They  represent  a  product  whose 
unexcelled  quality  is  the  result  of  co-oper- 
ative eflort  on  the  part  of  the  foremost 
American  lamp  manufacturers. 


MAZDA     LAMPS 

embody  the  most  improved  processes  and 
materials  known  to  the  lamp  industry. 
They  are  manufactured  by  the  following 
works  which  comprise  the : 


or  GENERAL  ELECTRIC  CO 


CVevelar\d 

■  IXTH  CITV 


American  Elec.  Lamp  Work*, 

Central  Falls.  R.  I. 
Banner  Electric  Worb. 

Youngtlown,  Ohio 
Brilliant  Electric  Work*. 

Cleveland,  Ohio 
Bryan-Marsh  Electric  Works, 

Central  Falls.  R.  I. 

Chicago.  III. 
The  Buckeye  Electric  Works. 

Cleveland.  Ohio 
Colonial  Electric  Works. 

Wanen,  Ohio 


jnpW*b.    Packard  Lamp  Worb. 

Warren.  Ohio 
The  Peerless  Lamp  Works. 

Warren.  Ohio 
Shelby  Lamp  Works. 

Shelby.  Ohio 
Standard  Electric  Worb. 

Warren.  Ohio 
The  Sterling  Elec.  Lamp  Wks, 

Warren.  Ohio 
Sunbeam  hic.  Lamp  Wurks, 

Chicago.  ID. 

New  York  City 


'orb. 
Worb. 
IP  Works, 
^orks. 
Vorb. 
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Paranite  Rubber  Covered  Wires 
and  Cables  are  made  to  meet  all 
requirements  of  New  Code 
Specifications.  For  Inside, 
Aerial,  Underground  and  Sub- 
marine use.  Telephone,  Tele- 
graph, Electric  Light,  Power 
and  Signal  Wires  and  Cables. 


Manufactured  by 

Indiana  Rubber  &  Insulated  Wire  G). 

JONESBORO.    INDIANA 
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For  Power  and  Lighting  Companies 

'npHE  National 
Office  Register 
guarantees  careful- 
ness in  the  handling 
of  the  large  number 
of  accounts  of  power 
and  lighting  companies. 

It  reduces  the  detail  of  checking,  saves 
time,  and  enforces  correct  records. 

It  furnishes,  ready  at  all  times,  a  statement  of  the 
total  collections  for  the  day,  week,  month  or  quarter 
for  all  districts  or  divisions  of  the  company. 

It  receipts  the  consumer's  bill  in  printed  figures 
and  records,  classifies  and  totals  every  payment  or 
transaction  as  it  is  made.  At  the  end  of  the  day  it 
provides  a  detailed  record  of  every  transaction,  and 
furnishes  mechanical  proof  of  the  bookkeeper's  postings. 

The  classifications  on  the  National  Office  Register 
are  determined  by  the  requirements  of  the  business. 
In  addition  to  collections,  it  can  be  used  to  record 
bills  received  and  money  paid  out,  or  any  other 
classes  of  records  up  to  a  total  of  nine. 

Write  for  further  information 

The  National  Cash  Register  Company,  Dajrton,  Ohio 
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WESTON-A-C-INSTRUMENTS 


WATTMETER 
(Singl*  and  Polyphase) 


SYNCHROSCOPE 


A  Complete 
Line  of 

Akematiiig 

I      Current 

Switchboard 

Indicating 

Instruments 

pVERYdetailof 
^— *  each  of  these 
initruineBU  hat  been 
mcMt  caiefuDy  rtudied 
and  worked  out  to  as 
to  be  sure  that  each 
I  ihall  (uUy  meet  the  I 
I  most  exacting  require-  | 
s  of  the  service  (or 
which  it  is  btende 
Neither  pains  nor  ex- 
pense has  been  spared 
in  the  etf oct  to  produce 
instruments  having  the 
longest  possible  life,  the 
best  possible  scale  char- 
combined 


VOLTMETER 


with  great  accuracy 
under  the  most  violent 
load  fluctuations,  and 
also  under  the  many 
I  trying  concfitions  met 
'  with  in  practical  work. 
Every  part  of  each  in- 
strument is  made  strictly 
to  gauge  and  the  de- 
sign aiKi  workman- 
ship and  finish  were  of 
the  hi^iest  order  of 
ezcdlence. 


FREQUENCY  METER 


POWER-FACTOR 
METER 


AMMETER 

Full  psurticalara  of  deaign,  conatructkm,  priceav  ate.  ar«  girMi  in  Catalogua  16. 

Writm  for  it. 


New  York, 

BoHton, 

Birmin^haiii, 

Philadelphia, 


lU  Liberty  Street 

15<M  Monadnuok  Block 

•  176  Federal  Street 

Brown  Marx  Building 

3<2  Mint  Arcade 


St.  Louis, 

Denver, 

^San  FranciHco, 

New  Haven,    - 

Cleveland, 


Detroit, 44  buhl  BIo<k 

Montreal 


916  Olive  Street 

231  5th  Street 

688  Mission  Stn>et 

)»  Oolleffe  Street 

lufiA  rrospect  Avenue 


Montreal     \ 
,  76  Boy  St.  \^^S5lS?fr  \  Northern  Electric  &  Mf»c.  Co. 

Calgary       ) 
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EVERYONE  INTERESTED 
IN  ELECTRICITY 

should  be  posted  on  Electrical  Apparatus  and  know 
who  makes  che  best  kinds  for  different  purposes. 

Perhaps  it's  not  possible  for  you  to  visit  our 
factories,  but  we  want  you  to  become  familiar  with 
our  products. 

We  make  a  specialty  of  manufacturing  Complete 
Equipments  for  Light  and  Power  Stations. 

Our  Meters,  Alternators,  Generators,  Transform- 
ers, Switchboards,  Motors,  Etc.,  are  used  in  some  of 
the  finest  installations  all  over  the  country  and  have 
established  for  us  a  national  reputation  for  quality. 

We  will  not  attempt  here  to  tell  all  their  strong 
points ;  their  exclusive  advantages— the  features  that 
make  them  superior  to  others  or  show  why  they  last 
longer,  do  their  work  better  and  require  fewer  repairs, 
but  we  have  some  interesting  illustrated  Bulletins  on 
each  subject  that  go  into  details  on  these  points. 

These  Bulletins  are  free  and  we  will  be  glad  to 
furnish  you  with  any  you  desire. 


Fort  Wayne  Eleelrie  Works 

OF  OENESAL  ELECTRIC  COMPANY 

''Wood"  Systems 

Main  Office :    Fort  Wayne,  Ind. 
Factories:     Fort  Wayne,  Ind.,  and  Madison,  Wis. 

SALES  OFFICES 


Atlanta 

Boston 

Charlotte 

Chicago 

Cincinnati 

Cleveland 


Dallas 
Denver 
Detroit 

Grand  Rapids 
Kansas  City 
Madison 


Milwaukee 
New  York 
New  Orleans 
Pittsburgh 
Philadelphia 
Seattle 


St.  Paul 
St.  Louis 
San  Francisco 
Syracuse 
Yokohama,  Japan 
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Elkctric  Shop,  a  bmai.l  cornvr  of  which  m  Illdbtrated 

JLBOVC,    18    PLATING    A    VCRY    IMPORTART    PART    IN    POPITLARIZ- 

ixu     Electricity    in    Chioagu    and    nsarbt    territory. 

A 1  7E  solicit  business  from  Central  Stations  that  do  not  carry  electrical 
^*  goods;  also  from  customers  of  these  stations.  The  Common- 
wealth Edison  Company,  owner  of  Electric  Shop,  is  large  and  well 
established.  Its  financial  standing  and  opportunity  for  purchasing  in 
Tust  quantities  enable  it  to  sell  the  highest  quality  of  electrical  gooilscf 
all  kinds  at  advantageous  prices.  Our  guarantee  of  "satisfaction  or 
money  back"  assures  our  patrons  against  any  dissatisfaction  in  their 
dealings  with  us.  Ask  us  to  send  you  our  new  Mail  Older  Catalogue 
which  will  be  issued  soon. 

Members  of  the  National  Electric  light  ABSOclation 
are  inyited  to  visit  Electric  Shop  whea  la  Chicago. 

CORRESPONDENCE  SOUCITED 

ELECTRIC  SHOP— CHICAGO 

JACKSON  AND  MICHIGAN  BOULEVARDS 

83 
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Type  C  Type  CW-6  Type  OA 

Alicrnating  Current  Direct  Current  Alternating  Current 

Bottom  Connected, 
Left  Hand  Feed 

Westinghouse 
Watthour  Meters 

A  DISTINCTIVE  feature,  found  only  in 
Westinghouse  Watthour  Meters  of  both 
the  direct  current  and  alternating  current 
types,   is  the  ball  bearing — a  highly   polished 
and  hardened  steel  ball,  rolling  between  two 
sapphire  cup  jewels. 

This  feature,  alone,  places  Westinghouse  alternating 
current  and  direct  current  meters  in  a  class  by  themselves, 
and  is  largely  responsible  for  their  long  sustained  accuracy 
and  extremely  low  maintenance  cost. 

Ask  our  nearest  office  to  send  you  catalogue  sections 
327  and  327i,  giving  full  information  concerning  Westing- 
house type  C  and  OA  alternating  current  watthour  meters, 
and  catalogue  section  329  describing  Westinghouse  Direct 
Current  Watthour  Meters. 

Westinghouse  Electric  &  Manufacturing  Co. 

East  PitUburgh,  Pa« 
Sale*  offices  in  45  American  Citiet 
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This  Trad«  Mark  Means 

PRE-EMINENCE 

Tht  Simplei  Tattler— "  The  Aristocrat  of  Toasters." 

Hit  Sifliplex  Iron— "Insures  Longest  Life  and  Lowest  Cost  for  Ironing.*' 

The  Simplex  HeatiOf  Pad~"SUys   Hot.      Temperature  ControUable, 

Soft  and  Flexible.' 
The  Shnplex  Raige— *'Has  Distinctive  Features  that  reduce  the  cost 

of  Cooking." 
The  Simplex  Table  RaOfe— "An  enUre  meal  from  one  Lamp  Socicet." 

OTHER  SIMPLEX  ELECTRIC  HEATINQ  DEVICES  * 

Chaflnr  Dishes,  Percolators,  ImmersioB  Coils.  Radiators,  Sterilisen,  aad  a  score 
of  other  appliances  useful  in  the  Home,  Factory,  Hospital,  etc. 

Write  for  Dewcriptive  Circular 


I 


CAMBRIDGE,  MASS. 

Chicago,  15  S.  Desplaines  St     BellcTille.  Ontario.      San  Francisco,  Sit  Howard  St. 
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The  National 
Conduit  &  Cable  Company 

41  Park  Row 
NEW  YORK  CITY 

Works  at  Hastings-on-Hudson,  New  York 


Philadelphia  Chicago  Boston 

San  Francisco  London 
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Habirshaw  Wire  Company 


NEW   CODE 


For  All  1 1    ^tf|||^»  ^  HlQlK  9mid  Loiv 

Services  .^JlLflHBH^B&i2^_  Pressure 


^  ^   ®  «*r%  Works 

Metropolitan  Toiler 

New  York  City  YonkcrS,  N.  Y. 


CENTRAL  STATION  HEATING 

ENGINEERS 

AND 

CONTRACTORS 


POWER-LIGHTING-RAILWAYS-WATER  WORKS 

Plans,  Specifications,  Supervision, 
Estimates,  Examinations  and  Reports 

WRITE  FOR  BULLETINS 


AMERICAN  DISTRICT  STEAM  COMPANY 

General  Offices  and  Works 

i^ORTH  TONAWANDA,  N.Y. 

CHICAGO  TORONTO  LOCKPORT,  N.Y. 
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SINGLE  PHASE 
MOTORS 

(REPULSION-INDUCTION) 

Are  built  in  Tarious  types,  speed  and  sizes  up  to  40  hp.,  and  for 

any  frequency  between  25  and  140  cycles,  with  interchangeable 

voltage  connections. 
They  are  exceedingly  popular    among    central    station    managers 

especially  for  the  development  of  power  business  in  suburban 

and  farming  districts. 

Shipments  Usually  from  Stock 

CENTURY  ELECTRIC  CO. 

19th  and  OUVE  STS.  ST.  LOUIS,  MO. 


98  American  Central  Stations  using  over 
400  G.  V.  Electrics  have  found  that 
their  simple  though  sturdy  construction, 
with  their  ever  present  features  of  reliability 
and  economy,  make  them  the  best  for  this 
service. 

For  hauling  heavy  supplies  and  for  use  in  underground  construction  work — vrinch* 

equipped  trucks  of  2  ton,  33^  ton  and  5  ton  capacities. 
For  arc  trimming  and  aerial  line  construction — 2  ton  tower  wagons. 
Pump  wagons,  lamp  wagons*   meter  wagons,  2,000  lb.,   1,000  lb.  and  750  lb. 

capacities. 

S«ad  for  Catalogue  82A. 

General  Vehicle   Company 

Worka  and  General   Offices,  LONG   ISLAND   CITY,  N.  Y. 

NEW  YORK  BOSTON  PHILADELPHIA 

CHICAGO  ST.  LOUIS 
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HOLOPHANE  Products  include  ''a  reflector  for 
every  service."  This  statement  is  not  a 
boast  but  a  literal  fact. 

HOLOPHANE  Reflectors  are  of  all  materials, 
all  types,  all  finishes  and  one  quality. 

HOLOPHANE   WORKS 

OF  GENERAL  ELECTRIC  CO. 

CLEVELAND,   OHIO 

NEW  YORK  BOSTON  SAN  FRANCISCO 

CHICAGO  PHILADELPHIA 

Holophane  Co.,  Ltd.,  Toronto,  Can. 


FRINK  SPEOUL  UaHTiNa  SYSTEMS 

Frink  Reflectors  for  all  kinds  of  lighting  for  Schools, 
Stores,  Banks,  Churches.  Bowling  Alleys^  Squash 
Courts,  Hospitals,  Special  and  Scientific  Direct  and 
Indirect  Illumination. 

J-M  LiNGLITE  SYSTEM 

using  Tungsten  and  Carbon  Linolite  Lamps,  Show- 
case, Show- Window,  Gallery,  Picture,  Library,  and 
Book-Case  Lighting,  Desk,  Table,  Type-Rack, 
Theatre  and  Switchboard  Illumination. 

WRITK   NEARK8T  BRANCH   FOR  CATALOG 

H.  W.  JOHNS-MANVILLE  OO. 

Albany  Cleveland  Louisville                 Philadelphia 

Baltimore  Dallas  Milwaukee               Pittsburgh 

Boston  Detroit  Minneapolis             San  Francisco 

Buffalo  Indianapolis  New  Orleans            Seattle 

Chicago  Kansas  City  New  York                St.  Louia 

Cincinnati  Los  Angeles  Omaha                     Syracuse 

For  Canada  :-THE  CANADIAN  H.  W.  JOHNS-MANVILLE  CO..  UMITED. 

Toronto,  Montreal,  Winnipeg,          Vancouver.                1790 
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PECK    CARRIER 

The  recognised  tteiidard  coBTeyer 
of  the  modem  power  house  for 

COAL  AND  ASHES 


Writm  for  Catalog 

It  ittuairatettlM  detail  conilnic- 

lioo  cl  our  Cuner,  dcmoimimtc* 

ks  mperiorily  over  all  otkcn,  and 

iHusiratet  a  wide  range  ol  imtalU- 


Address 
Nearest  Office 


LINK-BELT  COMPANY 

PHtLADELPlOA  CHICAGO  INDIANAPOLIS 


ITtw  Tork   •    •    •     SM  Bnadwj      «.  ,^,.  r^mt^mi  nmtn  iiM.b  nuu         I>mtw    .    •    .     UaaiMtli,  BhnbaH  ft  C«. 

BoMo.    .    .    -    .mStMBBtfwt       Sli^      *    *     ^iiiTiSA«^'         N«wOrl«ii«     .    .    Wnmol MMbiM>7 (X 
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E  M.  BYLLESBY  &  COMPANY 


ENGINEERS 


CHICAGO  NEW  YORK 

Insnraiice  Ex.  Betiding  Trinltjr  Birfldliio 


Purchaset  Financet  Construct  and  Opei^^^te 

Electric  Lights  Gas,  Street  Railway 

and  Water  Poiver  Properties 


EXAMINATIONS  AND  REPORTS 


UTILITY   SECURITIES  BOUGHT   AND   SOLD 


HARNEY 


OF 
CHICAGO 

hat  an  unique 

New  Business  and  Publicity 

plan  o(  unusual  merit 

For  Central*  Stations 

which  your  company  can  adopt 

Without  One  Cent  of  Cost 

The  plan  ia  novel,  dignified,  effective,  will  not  interfere  with  anv  other  campaign 
you  may  have,  and  besides  boosting  your  business  will  make  for  the  greater  good- 
will of  vour  patrons — and  all  without  cost  to  your  company. 

It  has  been  approved  by  Central  Station  Presidents,  Managers,  Superintendents, 
G>ntract  and  Commercial  Agents,  Advertising  and  Publicity  Managers,  etc,  and 
endorsed  and  adopted  by  leading  Central  Stations  throughout  the  United  States. 

Your  company  can,  and  should,  take  advantage  of  it.  Write  to-day  for 
particulars  to 

J.  A.  HARNEY,  54  W.  Lake  St,  CHICAGO,  ILL. 
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ELECTRICAL  WORLD 

owing  to  the  comprehensiveness  of  its  news  serv- 
ice and  the  breadth  and  thoroughness  with  which 
it  treats  all  subjects  vital  to  the  electiical  indus- 
try, is  indispensable  to  the  men  who  are  doing 
the  world's  electrical  work,  commercial  as  well 
as  engineering. 

To  Central  Station  Men 

the  World  is  invaluable  as  a  means  of  keeping  up 
with  all  that  is  progressive  and  profit-making  in 
your  work. 

You  will  never  miss  the  $3.  subscription  price, 
but  you  will  miss  information  worth  many  times 
more  than  $3,  if  you  don't  read  the  World. 

239   WEST  39th   STREET,  NEW   YORK 


An  Electrical  Journal  for 
Electrical  People 

THE  ELECTRICAL  REVIEW  AND  WESTERN  ELECTRICIAN 
is  the  live  exponent  of  development  in  the  electrical  industry.  It 
is  a  comprehensive  medium,  intimately  connected  with  the  closely 
correlated  departments  of  electrical  endeavor— the  production  and  sale 
of  electrical  energy,  represented  by  the  commercial  department  of  the 
central  station;  the  purchase  and  distribution  of  electrical  material, 
representing  the  jobbing  and  supply  interests  of  the  country;  the 
installation  of  electrical  material  and  fittings,  representing  the  construc- 
tion interests  of  the  country;  and  the  manufacturers  of  current-consum- 
ing devices. 

Pnbilslied  Weekly.    $8.00  per  Year. 


Electrical  Review  and  Western  Electrician 

606  SOVTH  DEARBORN  ST.,  CHICAGO,  ILL. 
NEW  YORK:  13  Park  Row  DETROIT,  MICH.:  Buhl  Block 
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HENRY  L.  DOHERTY 
&  COMPANY 

BANKERS 

SIXTY  WALL  STREET 
NEW  YORK 

PURCHASE  AND  LEASE 

GAS  AND  ELECTRIC 

PROPERTIES 

EXECUTE  REORGANIZATIONS 
CORRESPONDENCE  INVITED 
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We  Finance 


Extensions 


and 


Improvements 

to  Electric  Light,  Power  and  Street  Railway 
properties  which  have  established  earnings. 
If  prevented  from  improving  or  extending 
your  plant  because  no  more  bonds  can  be 
issued  or  sold,  or  for  any  other  reason, 
correspond  with  us. 

Eleetrie  Bond  and  Share  Co. 

(Paid-up  Capital  and  Surplus,  $6,600,000) 

71  Broadi/vay  Nei/v  York 

Dealers  in  Proven 
Electric  Light,  Power  and  Street  Railway 

Bonds  and  Stocks 
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STONE  &  WEBSTER 

Charles  A.  Stone  Cdwin  S.  Webster  Russell  Rol>l» 

Mcnrv  0.  Drodlee  Cllot  Wodsworth 

Dwight  P.  Robinson  John  W.  tlollowell 

Securities  of  Public  Service  Corporiifions 


Stone  &  Webster  Engineering  Corporation 

(Incorporoted) 

CONSTRUaiNG  ENGINEERS 

Water  Power  Developments     Transmission  Lines 

Electric  ond  Steam  Roilrood  Work 

Steel  or  Concrete  Industriol  Plants  ond  Buildings 

Steom  Power  Stations 


Stone  &  Webster  Management  Association 

(Incorporoted) 

GENERAL  MANAGERS 

street  Roilwoys     InterurlKin  Roilways 

electric  Light  Componies        Power  Componies 

Cos  Companies 


NCW  YORH 


BOSTON  CHICAGO 
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THE  Interest  attaching:  to 
the  Stone  &  Webster  En- 
giautsng  G>rporatfon  in 
certain  fields  merits  a  word  as  to 
the  orgfanizatfon  and  scope  of  the 
company* 

C  The  G>rporation  embodies  the 
former  cngsnettingf  construction 
and  purchasing:  departments  of 
Messrs*  Stone  &  Webster*  They 
were  separated  and  g:iyen  a  dis- 
tinct identity  to  afford  clients  the 
benefit  of  the  extensive  experi- 

STONE  *  WeaSTER  BUILDINO  f^  •    f^      t  J      X 

cNoiNccitiNo  coitPoitATioN        encc  which   has   accrued   trom 
r.FTH  TO  ..OHTH  FLOODS  doing  thc  eng:ineerin8:  and  con- 

struction work  in  connection  with  the  forty  properties 
now  under  Stone  &  Webster  managfement* 
(L  The  separate  incorporation  has  g:iyen  our  clients  the 
further  unique  adyantag:e  of  a  designing  and  consulting: 
service  fortified  by  an  operating:  experience  of  twenty 
years  in  the  electrical  field — the  most  comprehensive  which 
exists  in  a  single  staff*    ' 

C^  The  G>rporation  desig:ns  and  builds  Railways^  Water 
Powers^  Lig:hting:  and  Power  Plants,  Hig:h-Tcnscon  Trans- 
mission and  Distributing:  Systems,  and  Reinforced  G>ncrete 
and  Masonry  Building:s  for  industrial  purposes*  The  plants 
built  in  recent  years,  and  now  under  construction,  agg:reg:ate 
about  600*000  horse-power^  with  80,000  horse-power  of  sub- 
stations* They  are  very  widely  distributed  from  Maine  to 
Pug:et  Sound  and  from  Minnesota  to  the  Gulf,  besides  in  Porto 
Rico  and  Nova  Scotia*  The  electric  railways  built  and 
under  construction  include  nearly  600  miles  of  both  third- 
rail  and  overhead  systems*  Various  building:s  of  reinforced 
concrete  or  masonry  for  industrial  and  business  purposes 
have  also  been  built* 


Stone  &  Webster  Engineering  Corporation 

stone  &  WelMter  Building,  147  Milk  Street.  Bo0ton,  Ma 
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WILLIAM  A.  POPE 

CONTRACTOR 

Power   Plant  Piping 
Complete  Heating  Plants 

26  NO.  JEFFERSON   STREET 
CHICAGO 
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